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(54) TIRE CONDITION OBTAINING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a position of a wheel based 
on a receiving condition of tire information by a receiving device 
when the tire information transmitted from a transmitting device on 
a wheel side is received by the receiving device on a vehicle side 
and the tire condition is detected. 

SOLUTION: A plurality of receiving antennas 80 to 88 are provided 
so that the respective antennas direct to a direction of the tire 
information transmitted from the respective wheels. When the 
maximum receiving antenna is specified among reception intensity 
of the tire information of respective receiving antennas 80 to 88, 
the tire information is transmitted from the wheel in 
correspondence with the specified receiving antenna. Thus, the 
position of the respective wheels can be obtained without providing 
the receiving antennas 80 to 88 on a position adjacent to the 
respective wheels of the vehicle body. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire of two or more wheels based on the information 
transmitted from said wheel side equipment, respectively, and each of said wheel side equipment detects the 
condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. One or more receiving sets which receive in common the tire information which said 
car-body side equipment is formed common [ of the sending sets of the (c) aforementioned plurality ] to two or 
more, and is transmitted from these two or more sending sets of each, (d) Tire condition acquisition equipment 
characterized by including the wheel location related information acquisition equipment which acquires the 
location related information relevant to the location of said wheel based on the receive state of said tire 
information received in the one or more receiving sets. 

[Claim 2] Tire condition acquisition equipment containing the wheel location related information storage 
section which matches mutually the identification information by which said tire information is included in the 
tire information for which each tire was transmitted to said wheel location related information acquisition 
equipment from said sending set including identifiable identification information, and the location related 
information of a wheel in which the sending set was formed, and memorizes them according to claim 1 . 
[Claim 3] Tire condition acquisition equipment according to claim 1 or 2 with which said car-body side 
equipment contains the antenna adjustment with which said receiving set adjusts said receiving antenna 
including one receiving antenna. 

[Claim 4] Tire condition acquisition equipment according to claim 3 with which said antenna adjustment 
contains the accommodation status-change section which changes the accommodation condition of said 
receiving antenna based on the revolution condition of said tire. 

[Claim 5] Tire condition acquisition equipment according to claim 3 or 4 which contains the accommodation 
status-change section which changes the accommodation condition of said receiving antenna when said antenna 
adjustment cannot acquire location related information of at least one wheel with said wheel location related 
information acquisition equipment. 

[Claim 6] Tire condition acquisition equipment containing the wheel location related-information acquisition 
section corresponding to the selection antenna with which said receiving set acquires said wheel location related 
information based on the receive state in the receiving antenna chosen by the antenna selecting arrangement 
with which said car-body side equipment chooses one receiving antenna from said two or more receiving 
antennas, and its antenna selecting arrangement including two or more receiving antennas formed 
corresponding to each of said at least two sending sets according to claim 1 or 2. 

[Claim 7] Claim 1 in which said receiving set contains one receiving antenna formed in the condition that 
relative-position relation with at least two wheels in which each of said at least two sending sets was prepared, 
respectively differs mutually thru/or tire condition acquisition equipment of any one publication of six. 
[Claim 8] The tire information processing section in which said receiving set processes the tire information 
received in two or more receiving antennas and the receiving antenna of these plurality is included. The part of 
said two or more receiving antennas Said tire information processing section, It is the combination receiving 
antenna connected with both processing sections which process information other than said tire information. 
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Claims 1 , 2, and 6, tire condition acquisition equipment of any one publication of seven which are the exclusive 
receiving antenna by which connects with said tire information processing section, and the remaining receiving 
antenna is not connected to said another processing section. 

[Claim 9] Claim 1 containing the acquisition mode modification section changed into another mode when said 
wheel reference-by-location profit equipment can acquire said wheel location related information and cannot 
acquire at least one location related information of said wheel in one of the modes of these plurality in the mode 
from which plurality differs thru/or tire condition acquisition equipment of any one publication of eight. 
[Claim 10] The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire contained in two or more wheels based on the 
information transmitted from said wheel side equipment, respectively, and said wheel side equipment detects 
the condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. The receiving set which receives the tire information to which said car-body side 
equipment is transmitted from each of the sending set of the (c) aforementioned plurality, (d) Wheel location 
related information acquisition equipment which acquires the location related information relevant to the 
location of said wheel based on the receive state of said tire information in the receiving set, (e) — the 
communication environment detection equipment which detects the communication environment between said 
tire side and said car-body side, and (f) — the tire condition acquisition equipment characterized by including 
the acquisition mode modification equipment which changes the acquisition mode of said wheel location related 
information according to the communication environment detected by the communication environment 
detection equipment. 

[Claim 11] Tire condition acquisition equipment according to claim 10 with which said communication 
environment detection equipment contains the position detecting element which detects the position of a car, 
and the communication environment acquisition section corresponding to the position which acquires change 
from the relative-position-related reference condition of said receiving set and said sending set as said 
communication environment based on the position of the car detected by the position detecting element. 
[Claim 12] Tire condition acquisition equipment according to claim 10 or 1 1 with which said communication 
environment detection equipment contains the car environmental detecting element which detects the 
environment where the car set. 

[Claim 13] The magnification gain modification section in which said acquisition mode modification equipment 
changes the magnification gain in said receiving set, The antenna controller which changes the sense of the 
receiving antenna contained in said receiving set, The receiving sensibility modification section which changes 
the receiving sensibility in said receiving set, and the filtering mode modification section which changes the 
mode of filtering in said receiving set, The threshold modification section which changes the threshold at the 
time of acquiring said wheel location related information, The number modification section of samplings which 
changes the number of samplings at the time of acquiring said wheel location related information, Claim 10 
containing at least one of the wheel modification section which changes the wheel from which said wheel 
location related information is acquired, and the acquisition prohibition sections in which acquisition of said 
wheel location related information is made not to be performed thru/or tire condition acquisition equipment of 
any one publication of 12. 

[Claim 14] The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire contained in two or more wheels based on the 
information transmitted from said wheel side equipment, respectively, and said wheel side equipment detects 
the condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. The receiving set which receives the tire information to which said car-body side 
equipment is transmitted from each of the sending set of the (c) aforementioned plurality, (d) — the run state 
detection equipment which detects the run state of a car, and (e) — with the run state of the car detected by the 
run state detection equipment Tire condition acquisition equipment characterized by including the wheel 
location related information acquisition equipment which acquires the location related information relevant to 
the location of said wheel at least based on one side of said tire condition and change condition of said tire 
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condition. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the tire condition acquisition 
equipment which acquires the condition of the tire of two or more wheels based on the information transmitted 
from said wheel side equipment, respectively including the wheel side equipment formed in each of two or 
more wheels, and the car-body side equipment formed in the car body. 
[0002] 

[Description of the Prior Art] An example of above-mentioned tire condition acquisition equipment is indicated 
by JP,10-104103,A. The tire condition detection equipment with which each of wheel side equipment detects 
the condition of the (a) tire in this tire condition acquisition equipment, (b) The sending set which transmits a 
series of tire information including the tire status information showing the tire condition detected by the tire 
condition detection equipment is included. The receiving set with which car-body side equipment contains two 
or more receiving antennas formed in the location which adjoins the (c) aforementioned wheel, respectively, (d) 
The wheel reference-by-location profit equipment which acquires the information showing the location of a 
wheel where said tire information is transmitted based on the receiving reinforcement of the tire information 
received in said receiving set is included. 
[0003] 

[The technical problem, the technical-problem solution means, and effectiveness] which invention tends to 
solve The technical problem of this invention is amelioration of conventional tire condition acquisition 
equipment. For example, it is raising acquisition precision of the information relevant to the location of a wheel 
in aiming at the cost cut of tire condition acquisition equipment ****. This technical problem is solved by 
making tire condition acquisition equipment into the thing of the configuration of following each mode. Like a 
claim, each mode is classified into a term, gives a number to each item, and indicates it in the format of quoting 
the number of other terms if needed. To the last, this is for making easy an understanding of a technique given 
in this description, and should not be interpreted as the technical features and those combination of a 
publication being limited to this description by each following item. Moreover, when two or more matters are 
indicated by the 1st term, it is also possible to have to adopt no matters together, and to always take out and 
adopt only some matters. 

[0004] (1) term and (2) terms correspond to claims 1 and 2 among each following term, (6) terms, (8) terms, 
and (9) terms correspond to claims 3, 4, and 5, respectively, a (12) terms and (15) term - (17) term corresponds 
to claims 6, 7-9, and a (20) term - (24) term corresponds to claims 10-14. 

[0005] (1) The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire of two or more wheels based on the information 
transmitted from said wheel side equipment, respectively, and each of said wheel side equipment detects the 
condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. One or more receiving sets which receive in common the tire information which said 
car-body side equipment is formed common [ of the sending sets of the (c) aforementioned plurality ] to two or 
more, and is transmitted from these two or more sending sets of each, (d) Tire condition acquisition equipment 
characterized by including the wheel location related information acquisition equipment which acquires the 
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location related information relevant to the location of said wheel based on the receive state of said tire 
information received in the one or more receiving sets. The location related information relevant to the location 
of a wheel in which the sending set which transmitted the tire information to this paragraph in the tire condition 
acquisition equipment of a publication based on the receive state of the tire information received in the 
receiving set was formed is acquired. A receiving set is formed common to two or more wheels. A receiving set 
may be formed common to some two or more wheels, even if prepared common to all the wheels prepared in 
the car. For example, even if one is prepared to one and a left right rear ring to a left forward right ring, one may 
be prepared to one and an order left-hand side ring to an order right-hand side ring. A receiving set shall contain 
a receiving antenna and the reception section which performs reception of the tire information received in the 
receiving antenna. In this case, plurality or one are sufficient as a receiving antenna. Moreover, a receiving 
antenna may be formed common to two or more wheels, even if prepared corresponding to each wheel. 
Anyway, it is not necessarily prepared in the location which adjoins each wheel of a car body, respectively as a 
receiving antenna only for [ each ] wheels. It is not the exclusive antenna that planned that the receiving 
antennas of each received only the tire information from the wheel corresponding to it even if it will be the case 
where it is prepared to wheel each, if it puts in another way, and was formed but the common antenna which 
planned also receiving the tire information transmitted from other wheels, and was formed, and will be prepared 
in the location which can receive the tire information from two or more wheels. On the other hand, in 
conventional tire condition acquisition equipment, the receiving antenna was formed in the location which 
adjoins the sending sets of each of a wheel at dedication of each, i.e., two or more wheels of a car body, 
respectively. Therefore, the signal line for connecting receiving antennas with each and the reception section is 
required only for the number corresponding to the number of wheels, and, moreover, there were problems, like 
each signal line becomes long and cost becomes high. To it, the number of the signal line which connects a 
receiving antenna and the reception section can be lessened, or a signal line can be shortened in tire condition 
acquisition equipment given in this paragraph, and a cost cut can be aimed at. Moreover, in a tire condition 
processor given in this paragraph, it is in the condition which approached extremely, for example, a receiving 
antenna and the reception section can be prepared in the same housing. The equipment formed in this same 
housing is one typical mode of this receiving set. The receiving reinforcement of tire information, the rate of 
reception, etc. correspond to the receive state of a receiving set. The receive state of this receiving set is 
influenced of the sense of magnification gain in case amplifier is formed in the condition of a receiving set, for 
example, the sensibility of a receiving set, and the receiving set, and the receiving antenna of a receiving set etc. 
Therefore, in case the receive state of a receiving set is evaluated, it is desirable to take the condition of a 
receiving set into consideration. The information which can pinpoint the information showing the location of a 
wheel itself or its location corresponds to the information relevant to the location of a wheel. Moreover, a 
location may be an absolute location of each wheel, or may be a relative location. The location on the system of 
coordinates of for example, each wheel corresponds to an absolute location. The relative location of two or 
more (after the forward right, the forward left, the right, and the left) wheels, such as car-body (a before side 
and the backside), and (right-hand side, left-hand side), corresponds to a relative location. However, since a 
wheel is attached in the location where the car body was defined beforehand, an absolute location will also be 
decided if a relative location is decided. The location of a wheel is acquirable based on at least one side of the 
include angle and the distance from a receiving set over the datum line of the receiving set of wheel each in 
which the sending set with which tire information is transmitted was formed. Moreover, based on the mutual 
relative-position relation of two or more sending sets, it is also acquirable. For example, if it turns out that it is 
the sending set (distance is max) which separated most, that it is a sending set with the largest include angle 
from the datum line, etc., the location of the wheel corresponding to the sending set is known. When the 
distance between a receiving set and a sending set is large, receiving reinforcement becomes small from the 
case of being small. Moreover, if the sense (direction where directivity is the strongest) of the receiving antenna 
contained in a receiving set, and the sense (location of a sending set) to which tire information is transmitted are 
in agreement, receiving reinforcement will become large from the case of not being in agreement. Similarly, 
when receiving reinforcement is high, the rate of reception (value which **(ed) with the number of the tire 
information to which the number of tire information which received was transmitted) also becomes high. 
Therefore, the location of a wheel is known if based on the receiving reinforcement and the rate of reception of 
a receiving set. In addition, although the non-equipping wheel (spare tire) with which it is not equipped 
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pivotable may be mounted by the car body, acquisition of the absolute location or the relative location of a non- 
equipping wheel can be enabled in this case. Moreover, if, as for a non-equipping wheel, it turns out that it is a 
non-equipping wheel when mounted by the location where that car body was defined beforehand, the location 
of a non-equipping wheel can be known and it can be considered in this semantics that the information on being 
a non-equipping wheel is also one mode of the information relevant to the location of a non-equipping wheel. 
Moreover, there is not necessarily no need that wheel location related information acquisition equipment shall 
acquire all the location related information about the wheels of each prepared in the car. The location related 
information about some wheels may be acquired. 

[0006] (2) said — a tire — information — each — a tire — being identifiable — identification information — 
containing — said — a wheel — a location ~ related information — acquisition — equipment — said — a sending 
set — from — transmitting — having had — a tire — information — containing — having — identification 
information ~ the — a sending set — preparing — having had — a wheel — a location — related information — 
mutual — matching — memorizing — a wheel — a location — related information — storage — the section — 
containing — (— one — ) — a term — a publication — a tire — a condition — acquisition — equipment . In tire 
condition acquisition equipment given in this paragraph, the wheel location related information storage section 
memorizes by carrying out identification information and wheel location related information at a pair. 
Therefore, if it is based on the information memorized by the identification information and the wheel location 
related information storage section which are contained in the tire information when tire information is 
transmitted, the location of a wheel where the tire information was transmitted is known. For example, when a 
tire condition is unusual, the location of the wheel of the unusual tire is known. 

(3) said — a wheel — a location — related information — acquisition — equipment — said — a receiving set — 
setting — receiving — having had — a tire — information — a receive state — said — a wheel — a revolution — a 
condition — being based — said — a wheel a location — being related — a location — related information — 
acquiring — a thing — it is — (— one — ) — a term — or — (— two — ) — a term — a publication — a tire — a 
condition — acquisition — equipment . In the run state of a car, the relative-position relation between the sending 
set formed in the wheel and the receiving set formed in the car body changes with the revolution of a wheel. 
When the distance of a receiving set and a sending set is the smallest, receiving reinforcement becomes the 
largest, when the distance of a receiving set and a sending set is the largest, it becomes the smallest, and it 
changes periodically with the revolution of a wheel. Rotational speed, roll acceleration, etc. are contained in the 
revolution condition of a wheel. Therefore, it is appropriate to evaluate a receive state based on the revolution 
condition of a wheel. Moreover, when a receive state does not change with the revolution of a wheel during 
transit of a car, it can be supposed that the tire information is transmitted from a non-equipping wheel. In 
addition, wheel location related information can be acquired when a wheel is in a nonrotation condition. It 
becomes unnecessary in that case, to take into consideration change of the receive state accompanying the 
revolution of a wheel. 

(4) said — a sending set — at least — said — a wheel — one — rotating — between — a tire — information — 
transmitting — a thing ~ it is — said — a wheel — a location ~ related information — acquisition — equipment — 
said — a wheel — at least — one — rotating — between — said — a receiving set — a receive state — being based — 
said — a wheel — a location — being related — a location — related information — acquiring — a thing — it is — (— 
one — ) — a term — or — (-- three — ) — a term — some — one — a ** — a publication — a tire — a condition — 
acquisition — equipment — . At least, a sending set continues transmitting tire information, while a wheel rotates 
one time at the rate of usual. When the wheel is rotating, the distance between a receiving set and a sending set 
is decided by the distance between a receiving set and a wheel (location of a wheel), and angle of rotation of a 
wheel as mentioned above. Therefore, if based on the receive state of tire information while a wheel rotates one 
time at least, the receive state (for example, average magnitude of receiving reinforcement) according to the 
distance between a receiving set and the location of a wheel is acquirable. If based on the condition (a upper 
limit and a lower limit, maximum of the amplitude) of distribution of the receiving reinforcement of tire 
information while it follows, for example, a wheel rotates one time, the average of receiving reinforcement, the 
ratio of the time amount whose receiving reinforcement is beyond the set point, etc., the location related 
information relevant to the location of a wheel is acquirable. In addition, it can evaluate similarly by 
considering as the rate of reception instead of receiving reinforcement. Moreover, since a spare tire does not 
rotate, it does not have change of the receive state resulting from a revolution. If based on this situation, it is 
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acquirable whether it is a spare tire. 

[0007] (5) said — a receiving set — at least — one — a ** — a receiving antenna — containing — said — a car body 

— a side ~ equipment — said » at least — one — a ** — a receiving antenna — inside — at least — one — a ** — 
adjusting — an antenna — an adjustment — containing — (~ one — ) — a term — or — (— four — ) — a term — some - 

- one — a ** — a publication — a tire — a condition — acquisition — equipment . A receiving set may contain one 
receiving antenna and may contain it two or more. When two or more are included, an antenna adjustment may 
adjust a part of sense of the two or more receiving antennas, and may adjust all sense. Moreover, two or more 
receiving antennas may be adjusted in common, and may be adjusted according to an individual. An antenna 
adjustment contains at least one side of the receiving-antenna migration equipment to which a receiving antenna 
is moved, and the receiving-antenna slewing gear made to rotate a receiving antenna. Linear migration and 
rounded migration are included in migration. If the receiving antenna itself is moved or it is made to rotate, the 
relative-position relation between a receiving antenna and two or more sending sets will change. For example, it 
becomes possible to change the sense of the receiving antenna to two or more sending sets. In this semantics, an 
antenna adjustment can also be called the relative-position relation modification equipment which changes the 
relative-position relation between a receiving antenna and a sending set. For example, if the sense of a receiving 
antenna is in agreement with the sense to which tire information is transmitted, the receiving reinforcement of 
the tire information received in the receiving antenna will become the largest. Therefore, if the sense of the 
receiving antenna of the condition that receiving reinforcement is the strongest is specified by setting in the 
condition that tire information is transmitted, and moving or rotating a receiving antenna from one sending set, 
it turns out that the sending set which transmits tire information is located on the line which is in agreement 
with the sense of the receiving antenna. Although a receiving antenna may be a rod-like thing, may be a coiled 
form thing or may be a field-like thing, considering as a strong directive thing is desirable. 

(6) Tire condition acquisition equipment of any one publication of (1) term in which said car-body side 
equipment contains the antenna adjustment with which said receiving set adjusts said receiving antenna 
including one receiving antenna thru/or the (5) terms. 

(7) said — an antenna — an adjustment — said — a receiving antenna — at least — one — a ** — a sending set — a 
relative position — relation — changing — a relative position — relation — modification — equipment — the — a 
relative position — relation — modification — equipment — controlling — modification — device control — the 
section ~ containing ~ (— five — ) — a term — or — (— six — ) — a term — a publication — a tire — a condition — 
acquisition — equipment . Relative-position relation modification equipment contains the driving source (for 
example, electric motor) which moves a receiving antenna or makes it rotate. Relative-position relation 
modification equipment is controlled by the modification device control section based on the revolution 
condition of a wheel, the acquisition situation of wheel location related information, etc. to mention later. The 
modification device control section shall be contained in wheel location related information acquisition 
equipment. 

(8) Tire condition acquisition equipment of any one publication of (5) terms in which said antenna adjustment 
contains the accommodation status-change section which changes the accommodation condition of said 
receiving antenna based on the revolution condition of said wheel thru/or the (7) terms. As mentioned above, 
since a receive state changes with the revolution of a wheel, it is desirable to acquire a receive state while a 
wheel rotates one time at least. While a wheel rotates one time, as for a receiving antenna, it is desirable to be 
adjusted so that it may be located in revolution within the limits in the successive range which can receive 
especially the tire information transmitted from the wheel good. From a viewpoint which, on the other hand, 
makes [ many ] the opportunity which can receive the tire information from the sending set of two or more 
wheels, the large thing of the passing speed and rotational speed of a receiving antenna is desirable. In order to 
fill both demands of these both, it is desirable to enlarge the modification rate of the relative-position relation 
between a receiving antenna and a sending set according to the rotational speed of a wheel. It is so desirable that 
the rotational speed of a wheel is small to make small the passing speed or rotational speed of a receiving 
antenna, moreover, the sense to which a receiving antenna is intermission-moved or intermittent rotated, and 
tire information is transmitted from a sending set as another means for filling both demands of both above and 
the sense of a receiving antenna — ** — a receiving antenna stops predetermined time every, and it can move or 
rotate between these halt locations in the location which ****** a t high speed. 

(9) said an antenna — an adjustment — said — a wheel — a location — related information — acquisition — 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/20/2005 



JP,2003-306017,A [DETAILED DESCRIPTION] 



Page 5 of 20 



equipment — at least — one — a ** — a wheel — a location — related information — being unacquirable — a case - 

— said — a receiving antenna — accommodation — a condition — changing — accommodation — a status change — 
the section — containing — (— five — ) — a term — or — (-- eight — ) — a term — some — one — a ** — a 
publication — a tire a condition — acquisition — equipment . 

(10) said — accommodation — a status change — the section — said — a receiving antenna — a sending set — a 
relative position — relation — modification — a rate — modification — a mode — at least — one side — changing — 
modification — a mode — etc. — modification — the section — containing — (-- eight — ) — a term — or — (— nine - 
-) ~ a term — a publication — a tire — a condition — acquisition — equipment . Continuation modification, 
intermittent modification, etc. correspond to a modification mode. Moreover, the modification rate may be fixed 
about both continuation modification and intermittent modification, or you may be adjustable. When the 
rotational speed of a wheel is large, it can perform making a modification rate larger than the case of being 
small, for example, making a modification rate into the magnitude proportional to the rotational speed of a 
wheel. Moreover, to the rotational speed of a wheel, since the relative-position-related modification rate is 
excessive, even if it cannot acquire a series of whole location related information or can acquire, when an 
acquisition condition is not good, a relative-position-related modification rate can be made small or a 
predetermined time halt of the receiving antenna can be carried out in the condition of being in agreement with 
the sense to which tire information is transmitted. By doing in this way, acquisition of the location related 
information of a wheel can be performed good. Even if it makes it changed, a modification mode etc. may 
usually be made to be changed as mentioned above, when the conditions defined beforehand when tire 
positional information is unacquirable are fulfilled. 

[0008] (11) said — a receiving set — plurality -- a receiving antenna — containing — said — a car body — a side — 
equipment — them — plurality — a receiving antenna — from — one — a ** — a receiving antenna — choosing — 
an antenna — a selecting arrangement — the — an antenna — a selecting arrangement — choosing — having had — 
a receiving antenna — it can set — a receive state — being based — said — a wheel — a location — related 
information — acquiring — selection — an antenna — a response — a wheel — a location — related information — 
acquisition — the section — containing — (— one — ) — a term — or — (— four — ) — a term — some — one — a ** — 
a publication — a tire — a condition ~ acquisition — equipment . 

(12) Tire condition acquisition equipment given in (1 1) terms in which said two or more receiving antennas 
were formed corresponding to each of said at least two sending sets. In tire condition acquisition equipment 
given in this paragraph, one receiving antenna is chosen from two or more receiving antennas, and wheel 
location related information is acquired based on the receive state in the selected receiving antenna. Moreover, 
two or more receiving antennas are formed corresponding to each of a sending set. For example, it is desirable 
to form two or more receiving antennas of each in the condition that each sense is mostly in agreement with the 
sense to which tire information is transmitted from a sending set. By doing in this way, there is an advantage 
that tire information is acquirable by the maximum receiving reinforcement, in the selected receiving antenna. 
In addition, the technical feature of the above-mentioned antenna adjustment is employable as an antenna 
selecting arrangement. For example, it can perform choosing according to the revolution condition of a wheel, 
or changing the selection mode based on a revolution condition etc. 

(13) the reinforcement of the tire information for which said antenna selecting arrangement was received among 
two or more receiving antennas — max — tire condition acquisition equipment given in (1 1) terms or (12) terms 
containing the receiving on-the-strength maximum antenna selection section which chooses a thing. When 
acquiring location related information based on receiving reinforcement, location related information can be 
acquired with a sufficient precision from the case where it is based on receiving reinforcement being 

[ information / base / on the information that receiving reinforcement is large ] smaller. When two or more 
receiving antennas are formed corresponding to the wheel, suppose that tire information was transmitted from 
the wheel corresponding to the greatest receiving antenna. 

(14) said ~ a receiving set — said — at least — two — a ** — a sending set — each — corresponding — preparing — 
having had — plurality — a receiving antenna — containing — said — a car body — a side — equipment — said — 
plurality — a receiving antenna — inside — having received — a tire — information — reinforcement — max ~ it is 

— a thing — choosing — max — reinforcement — an antenna ~ a selecting arrangement — containing — (— one — ) 

— a term — or — (— four — ) — a term — some — one — a ** — a publication — a tire — a condition — acquisition — 
equipment . Tire information can be considered that reinforcement is transmitted from the wheel corresponding 
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to the greatest receiving antenna. Therefore, if the receiving antenna of max [ reinforcement / receiving ] is 
specified, the wheel to which tire information is transmitted can be specified. 

[0009] (15) said a receiving set — said — at least — two -- a ** — a sending set — each — respectively — 
preparing — having had — at least — two — a ** — a wheel — a relative position — relation — mutual — differing - 

- a condition — preparing ~ having had — one — a ** — a receiving antenna — containing — (— one — ) — a term - 

- or — (— 14 — ) — a term — some — one — a ** ~ a publication — a tire — a condition — acquisition — 
equipment . A receiving set can acquire the information relevant to the location of a wheel in which the sending 
set was formed based on the receive state in a receiving set, if the relative-position relation between the 
receiving set and two or more wheels with each is prepared in the condition of differing mutually. As for the 
relative-position relation between a receiving set and a wheel, it is desirable to decide based on a receiving set 
and the center of rotation of a wheel. Since the relative-position relation between a sending set and a receiving 
set changes to the circumference of the center of rotation of a wheel with the revolution of a wheel, it should 
just take into consideration the relative-position relation between the centers of rotation of a wheel. Relative- 
position relation can be expressed at least with one side of the distance between a receiving set and a wheel, and 
the include angle (distance from the datum line) to the datum line of the receiving set of a wheel. If at least one 
side of the distance between these and the include angle to the datum line differs, suppose that relative-position 
relation differs. It is also taken into consideration although the reinforcement of the tire information (electric 
wave) which an electromagnetic wave is inhaled, or the electromagnetic wave shielding member which 
attenuates the amplitude of an electromagnetic wave exists, and is transmitted from a sending set among these 
can weaken the distance between a receiving set and a wheel. For example, when a receiving set is formed 
between two wheels, the distance between a receiving set and each of a wheel is the same, but when an 
electromagnetic wave shielding member etc. intervenes between one wheels, it is possible [ it ] that the distance 
between one wheels is larger. The datum line of a receiving set can be made into the line by which the 
directivity of the receiving antenna is extended in the strongest direction when a receiving set contains a 
receiving antenna with powerful directivity. If the include angles (distance from the datum line) to the datum 
line differ, even if the send state of the tire information transmitted from a wheel is the same, receive states will 
differ. 

[0010] The tire information processing section in which said receiving set processes the tire information 
received in two or more receiving antennas and the receiving antenna of these plurality is included. The part of 
said two or more receiving antennas (16) Said tire information processing section, It is the combination 
receiving antenna connected with both processing sections which process information other than said tire 
information. Tire condition acquisition equipment of any one publication of (1) term which is the exclusive 
receiving antenna by which connects with said tire information processing section, and the remaining receiving 
antenna is not connected to said another processing section thru/or (5) terms, (7) terms, or the (15) terms. When 
based on the receive state of two or more receiving antennas, the antenna for processing information other than 
tire information can be used. For example, usually the various receiving antennas the object for navigators, the 
object for broadcast, the object for electronic keys, the object for cruise controls, for road surface condition 
detection, etc. are formed, if these are used, the number of an exclusive antenna can be reduced on a car and a 
cost cut can be aimed at on it. 

[001 1] (17) that from which said wheel reference-by-location profit equipment can acquire said wheel location 
related information in the mode from which plurality differs — it is — the voice of these plurality — voice 
another when at least one location related information of said wheel is unacquirable in one [ like ] — the tire 
condition acquisition equipment of any one publication of (1) term containing the acquisition mode 
modification equipment changed like thru/or the (16) terms. 

(18) The count modification section of a sampling in which said acquisition mode modification equipment 
changes the number of samplings, The threshold modification section which changes the threshold at the time 
of acquiring wheel location related information, The wheel modification section which changes the wheel from 
which said wheel location related information is acquired, and the acquisition prohibition section from which 
said wheel location related information is made not to be acquired, The magnification gain modification section 
which changes the magnification gain in said receiving set, and the antenna controller which adjusts the 
receiving antenna contained in said receiving set, Tire condition acquisition equipment given in (17) terms 
containing at least one of the receiving sensibility modification section which changes the receiving sensibility 
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in said receiving set, and the filtering mode modification sections which change the mode of filtering in said 
receiving set. When location related information of a wheel cannot be acquired in tire condition acquisition 
equipment given in this paragraph, at least one side of the mode at the time of acquiring wheel location related 
information and the condition of a receiving set is changed. If the condition of a receiving set is changed, an 
input signal will be changed and a receive state will be changed. When wheel location related information is 
acquired based on the average of receiving reinforcement, or the width of face (a upper limit and lower limit) of 
intensity distribution, it makes these thresholds small. If these are made small when receiving reinforcement is 
small, it will become possible to acquire wheel location related information. Moreover, if the number of 
samplings is increased, an opportunity to receive tire information increases and the rate of reception on 
appearance can be made high. Furthermore, when the location related information of all wheels is acquired and 
the abnormalities of some sending sets are detected, it can avoid acquiring the location related information of a 
wheel in which the sending set was formed. Moreover, since the non-equipping wheel is special, even if the 
location related information of a wearing wheel is unacquirable to a wearing wheel, it may be possible to 
acquire the location related information (it to be a non-equipping wheel) of a non-equipping wheel. In addition, 
it can avoid performing acquisition of location related information. It is better not to perform the acquisition of 
location related information itself, when acquisition precision is low. In a receiving set, after filtering of the tire 
information received in the receiving antenna is carried out, it is amplified and intermediate frequency 
processing (medium detection) etc. is performed. Then, filter processing is carried out and it is digitized by 
being compared with a threshold. If magnification gain in the magnification gain modification section is 
enlarged, the amplitude of the signal processed can be enlarged. If a receiving antenna is adjusted and the sense 
of a receiving antenna is mostly in agreement with the transmit direction of the tire information on a sending 
set, the receiving reinforcement of tire information will become large. Moreover, if sensibility is enlarged, even 
if receiving reinforcement is weak, it will become possible to acquire an input signal. Furthermore, if the mode 
of filtering is changed, it will become possible to remove a noise etc. 

[0012] (19) The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire contained in two or more wheels based on the 
information transmitted from said wheel side equipment, respectively, and said wheel side equipment detects 
the condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. The receiving set which receives the tire information to which said car-body side 
equipment is transmitted from each of the sending set of the (c) aforementioned plurality, (d) Communication 
environment detection equipment which detects the communication environment between said tire side and said 
car-body side, (e) Tire condition acquisition equipment characterized by including the wheel location related 
information acquisition equipment which acquires the location related information relevant to the location of 
said wheel based on the communication environment detected by the communication environment detection 
equipment, and the receive state of said tire information in said receiving set. In the tire condition acquisition 
equipment of a publication, the location related information of a wheel is acquired by this paragraph based on 
the receive state and communication environment of a receiving set. As compared with the case where it is 
based only on a receive state, the dependability of wheel location related information acquisition can be raised, 
and amelioration of conventional tire condition acquisition equipment can be aimed at. In tire condition 
acquisition equipment given in this paragraph, also when the receiving antenna is formed in the location 
corresponding to each wheel of a car body, it can apply. Moreover, the technical feature of a publication is 
employable as either (1) term thru/or (18) terms. 

(20) The wheel side equipment formed in each of two or more wheels and the car-body side equipment formed 
in the car body are included. The tire condition detection equipment with which it is tire condition acquisition 
equipment which acquires the condition of the tire contained in two or more wheels based on the information 
transmitted from said wheel side equipment, respectively, and said wheel side equipment detects the condition 
of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information including the tire 
status information showing the tire condition detected by the tire condition detection equipment is included. The 
receiving set which receives the tire information to which said car-body side equipment is transmitted from each 
of the sending set of the (c) aforementioned plurality, (d) Wheel location related information acquisition 
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equipment which acquires the location related information relevant to the location of said wheel based on the 
receive state of said tire information in the receiving set, (e) — the communication environment detection 
equipment which detects the communication environment between said tire side and said car-body side, and (f) 

— the tire condition acquisition equipment characterized by including the acquisition mode modification section 
which changes the acquisition mode of said wheel location related information according to the communication 
environment detected by the communication environment detection equipment. In tire condition acquisition 
equipment given in this paragraph, not only the receive state of a receiving set but communication environment 
is taken into consideration, and the location related information of a wheel is acquired. Therefore, as compared 
with the case where it is based only on a receive state, the dependability of wheel location related information 
acquisition can be raised, and amelioration of conventional tire condition acquisition equipment can be aimed 
at. Even if tire information is similarly transmitted from a sending set, in a receiving set, the tire information is 
not necessarily received in the same condition. It is the communication environment which affects the receive 
state of this receiving set. The receiving reinforcement in a receiving set changes by change of communication 
environment, or the rate of reception changes. A send state is the same, receiving reinforcement is large, and 
communication environment can call a good condition the condition that the rate of reception is high. For 
example, as mentioned above, when communication environment is bad, if the condition of an acquisition mode 
or a receiving set is changed, even if communication environment is bad, it will become possible to acquire 
wheel location related information, or the acquisition precision of wheel location related information will 
improve. In addition, a receiving antenna can apply the description given in this paragraph also to the tire 
condition acquisition equipment formed in the location corresponding to each wheel of a car body. Moreover, a 
technical feature given in either (1) term thru/or (19) terms is employable as the tire condition acquisition 
equipment of this paragraph. 

(21) said — communication environment — detection — equipment — a car — a position — detecting — a position 

— a detecting element — the — a position — a detecting element — detecting — having had — a car — a position — 
being based — said — a receiving set — said — a sending set — a relative position ~ relation — reference 
condition — from — change — said — communication environment — ****** — acquiring — a position — a 
response — communication environment — acquisition — the section — containing — (-- 1 9 — ) — a term — or — (- 

— 20 — ) — a term — a publication — a tire — a condition — acquisition — equipment . The communication 
environment between a receiving set and a sending set changes by the position of a car. For example, by the 
case where a car is in a level position, and the case where it is in the inclined position, the relative-position 
relation of the receiving set and wheel which are car-body side equipment differs, and the communication 
environment between these changes. The position of a car can be acquired with the output value of a car height 
sensor etc. in a idle state, and can be presumed at least based on one side of the output value and run state by the 
car height sensor in a run state. For example, during rectilinear propagation and fixed-speed transit, it can 
suppose that it is in an almost level position, and during turning, it can suppose that it is in the position which 
inclined in the longitudinal direction, and suppose that it is in anteversion or the position which carried out 
backward tilting during braking or actuation. The run state of these cars is acquirable at least one, such as a 
travel-speed sensor, a front- wheel rudder angle sensor, a rear wheel rudder angle sensor, a steering angle sensor, 
a vertical G sensor, a horizontal G sensor, an order G sensor, a yaw rate sensor, driving force detection 
equipment, and damping force detection equipment. Moreover, extent of dip is acquirable with not only the 
direction of dip but extent of extent of turning, braking, and actuation. 

(22) Tire condition acquisition equipment of any one publication of (19) terms in which said communication 
environment detection equipment contains the car environmental detecting element which detects the 
environment where the car set thru/or the (21) terms. The communication link condition between a receiving set 
and a sending set changes according to the environment where the car set. The condition of the space between a 
receiving set and a sending set, an echo of the electric wave which is tire information, the condition of 
absorption, etc. correspond to this "environment where the car set." The condition of the space between a 
receiving set and a sending set is influenced of the weather. In case of a rainfall and snowfall, receiving 
reinforcement becomes small from the time of fine weather. ******** j n case of a rainfall and snowfall can be 
presumed with an OAT, humidity, an atmospheric pressure, etc. Moreover, it is whether it is the road surface 
which is easy to reflect the electric wave as which a road surface expresses the tire information transmitted from 
the sending set, and the road surface which is easy to absorb, or, but a receive state changes. Since it becomes 
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easy to reflect an electric wave when a car sets to Hikami, receiving reinforcement becomes large. What the car 
has set to Hikami (it is running Hikami) can be presumed at least by one side of that the irregularity of a road 
surface is below the set point, and coefficient of friction of a road surface being below the set point. 
Furthermore, it is influenced of the consistency of the surrounding environment of a self-car, for example, the 
surrounding structure of a self-car, the consistency (degree of delay) of other cars, etc. The conditions of an 
echo of an electromagnetic wave differ by the case where approach a self-car and the structure and the other car 
are located, and the case where that is not right. The surrounding environment of a self-car is acquirable with 
the front or a back radar, an ultrasonic sensor, a camera, etc. A millimeter wave may be used for a radar, and 
infrared radiation may be used for it, or light may be used for it. Moreover, a surrounding environment can be 
set up by switch actuation of an operator etc. Furthermore, the information on delay can be acquired from the 
communication link (VICS) between vehicles on the street, broadcast, a cellular phone, etc. 
(23) The magnification gain modification section in which said acquisition mode modification equipment 
changes the magnification gain in said receiving set, The antenna controller which adjusts the receiving antenna 
contained in said receiving set, The receiving sensibility modification section which changes the receiving 
sensibility in said receiving set, and the filtering mode modification section which changes the mode of filtering 
in said receiving set, The threshold modification section which changes the threshold at the time of acquiring 
said wheel location related information, The number modification section of samplings which changes the 
number of samplings at the time of acquiring said wheel location related information, said — a wheel ~ a 
location — related information — acquiring — having — a wheel — changing — a wheel — modification — the 
section — said — a wheel — a location — related information — acquisition — carrying out — not having — making 
— acquisition — prohibition — the section — at least — one — a ** — containing — (-- 19 — ) — a term — or — (— 22 
— ) — a term — some — one — a ** — a publication — a tire — a condition — acquisition — equipment . The thing 
for which it may be hard to acquire and an acquisition mode is changed in these cases when wheel location 
related information is unacquirable depending on communication environment is desirable. Being changed into 
the condition of not being acquired from the condition of being acquired is also included in modification of an 
acquisition mode. Since the acquisition precision of wheel location related information falls according to a car 
environment when receiving reinforcement falls remarkably when fluctuation frequency is high when 
fluctuation of the position of a car is large, it is desirable for the acquisition of wheel location related 
information itself to be made not to be performed. 

[0013] (24) The wheel side equipment formed in each of two or more wheels and the car-body side equipment 
formed in the car body are included. The tire condition detection equipment with which it is tire condition 
acquisition equipment which acquires the condition of the tire contained in two or more wheels based on the 
information transmitted from said wheel side equipment, respectively, and said wheel side equipment detects 
the condition of the (a) aforementioned tire, (b) The sending set which transmits a series of tire information 
including the tire status information showing the tire condition detected by the tire condition detection 
equipment is included. The receiving set which receives the tire information to which said car-body side 
equipment is transmitted from each of the sending set of the (c) aforementioned plurality, (d) — the run state 
detection equipment which detects the run state of a car, and (e) — with the run state of the car detected by the 
run state detection equipment said tire condition --**-- the tire condition acquisition equipment characterized 
by including the wheel location related information acquisition equipment which acquires the location related 
information relevant to the location of said wheel at least based on one side with the change condition of said 
tire condition. In the tire condition acquisition equipment of a publication, wheel location related information is 
acquired by this paragraph at least based on one side of a run state, and a tire condition and the change condition 
of a tire condition. If wheel location related information is based not only on the change condition of a tire 
condition or a tire condition but on a run state, it can raise the acquisition precision of wheel location related 
information. For example, in the turning condition under advance, the pneumatic pressure of the wheel of a 
turning outside is higher than the pneumatic pressure of the wheel of the turning inside. Moreover, in a braking 
condition, the pneumatic pressure of a front wheel is higher than the pneumatic pressure of a rear wheel. In an 
actuation condition, the pneumatic pressure of a rear wheel becomes higher than the pneumatic pressure of a 
front wheel at reverse. If based on this situation, the location related information relevant to the location of a 
wheel is acquirable. Moreover, the pneumatic pressure of a turning outer ring of spiral wound gasket becomes 
high, the pneumatic pressure of a turning inner ring of spiral wound gasket becomes low, the pneumatic 
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pressure of a front wheel becomes high and the pneumatic pressure of a rear wheel becomes low rather than it 
can set to a fixed-speed run state in a braking condition, rather than it can set in the rectilinear-propagation 
condition in a turning condition. If based on this situation, the location related information of a wheel is 
acquirable. In tire condition acquisition equipment given in this paragraph, it is applicable also to the equipment 
formed in the location where a receiving antenna adjoins each wheel of a car body. Moreover, the technical 
feature of a publication is employable as either (1) term thru/or (23) terms. 

[0014] (25) said — a tire — information — a tire — pneumatic pressure — expressing — pneumatic pressure — 
information — containing said — a wheel — a location — related information — acquisition — equipment — said 
— pneumatic pressure — information — expressing — pneumatic pressure — pneumatic pressure — change — a 
condition — at least — one side ~ being based — acquiring — pneumatic pressure — a response — acquisition — 
the section — containing — (-- 24 — ) — a term — a publication — a tire — a condition — acquisition — equipment . 
(26) Tire condition acquisition equipment given in (24) terms or (25) terms in which said run state detection 
equipment contains at least one side of the acceleration condition detecting element which detects that a car is in 
an acceleration condition, and the turning condition detecting element which detects whether it is in a turning 
condition. There are a forward acceleration condition and a negative acceleration condition (slowdown 
condition) as acceleration condition. 
[0015] 

[Embodiment of the Invention] The tire condition acquisition equipment which is 1 operation gestalt of this 
invention is explained to a detail based on a drawing. As shown in drawing 1 and 2, the car body 8 is equipped 
with the right front wheel 10, the left front wheel 12, the right rear wheel 14, and the left rear wheel 16. 
Moreover, the non-equipping wheel 18 is carried in the RAGGEJI tooth space of the back of a car body 8. 
Wheels 10-18 may call the non-equipping wheel 18 a spare tire including a wheel and a tire. The wheel side 
equipments 20-28 are formed in wheels 10-18, respectively, and car-body side equipment 30 is formed in a car 
body 8. 

[0016] In order that the wheel side equipments 20-28 may constitute the same structure, they explain the wheel 
side equipment 20 corresponding to a wheel 10, and omit the explanation about the equipment corresponding to 
other wheels. Wheel side equipment 20 contains the transmitting antenna 36 which transmits a series of tire 
information including the pneumatic pressure information showing the pneumatic sensor 34 which detects the 
pneumatic pressure of the tire of a wheel 10, and the pneumatic pressure detected by pneumatic pressure 
detection equipment 34, and the tire information listing device 38 which creates a series of tire information. 
While a pneumatic sensor 34 is connected to the I/O section including a computer, the transmitting antenna 36 
is connected and, as for the tire information listing device 38, identification information is memorized by 
memory 40. A sending set 42 is constituted by the tire information listing device 38 and transmitting antenna 36 
grade in this operation gestalt. In addition, although a pneumatic sensor 34 is attached in a wheel in many cases, 
it may be attached in a tire. It is embedded into a tire or is arranged in the interior. 

[0017] The tire information 50 contains synchronization information 52, identification information 54, the 
pneumatic pressure information 56, and check information 60 grade, as shown in drawing 3 . Synchronization 
information 52 is information located in the head of the tire information 50, and is information transmitted in 
order to take a synchronization between receiving sets. Identification information 54 is given to a wheel 10-18 
each, respectively, and is identifiable information about wheel each. The check information 60 is information 
used for a parity check etc. The information (for example, information showing the remaining capacity of a cell) 
showing the condition of wheel side equipment 30 other than these etc. may be included in the tire information 
50. The pneumatic pressure information 56 of the tire information 50 is wheel status information. In wheel side 
equipment 20, the pneumatic pressure of the tire of a wheel 10 is detected, the tire information 50 is created by 
the pneumatic sensor 34 in the tire information listing device 38 based on the detected pneumatic pressure and 
the identification information memorized by memory 40, and it is transmitted from the transmitting antenna 36 
by it. In this operation gestalt, although tire information is transmitted for every setup-time spacing defined 
beforehand, let this setup time be different die length for every wheel. Therefore, in car-body side equipment 
30, even if two or more tire information is not received simultaneously in principle and it may be received 
simultaneously, it will not be received simultaneously next. 

[0018] Car-body side equipment 30 contains the receiving set 70 which receives the tire information transmitted 
from the wheel side equipments 20-28, the information equipment 72 which tells an operator about a tire 
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condition, and wheel positional information acquisition equipment 74. the reception equipment 78 with which a 
receiving set 70 processes the tire information received in the receiving antenna 76 and the receiving antenna 76 
— containing — the roof of the vehicle interior of a room — it is mostly prepared in the center. A receiving 
antenna 76 contains two or more antennas 80-88 with which sense differs mutually, as shown in drawing 4 . 
Antennas 80-86 are made into the condition that the sense of that, i.e., the sense with the strongest directivity, is 
in agreement with the sense to which tire information is transmitted from the sending set 38 of the right front 
wheel 10, the left front wheel 12, the right rear wheel 14, and the left rear wheel 16, respectively. An antenna 88 
is in the condition whose sense corresponds with the sense to which tire information is transmitted from the 
sending set of the non-equipping wheel 18. The sense of a stick antenna is decided by the sense to which itself 
is extended. 

[0019] Reception equipment 78 contains the filtering section 1 10, an amplifier 112, the intermediate frequency 
processing section 114, the filter processing section 116, and digital converter 118 grade, as shown in drawing 
5 . Intermediate frequency processing after filtering was performed to the tire information received in the 
receiving antenna 76 and being amplified is performed, after filter processing is carried out, it is digitized by 
comparing with a threshold and wheel positional information acquisition equipment 74 is supplied. In this 
operation gestalt, it is not necessarily prepared in the location which a receiving set 70 is collectively formed in 
one place, and receiving antennas 80-88 separate, namely, adjoins the wheels 10-18 of a car body 8. the roof of 
the vehicle interior of a room in the condition that both receiving antennas 80-88 and the receipt information 
processing section 78 are formed in the vehicle interior of a room, and these approached mutually in this 
operation gestalt — it is mostly prepared in the center. In addition, it is also possible that it makes these a 
receiving-antenna group and is one receiving antenna although a receiving antenna 70 contains two or more 
receiving antennas 80-88. Each of receiving antennas 80-88 may be a rod-like antenna, or may be a coiled form 
antenna, and die length is not asked. However, when die length is not so long, holding in one case also becomes 
possible and receiving antennas 80-88 and the reception section 78 can be formed in the same housing (case). 
[0020] Wheel positional information acquisition equipment 74 makes a computer a subject, and while a 
receiving set 70 (reception equipment 78), the car attitude sensor 130 which detects the position of a car, the car 
environmental detection equipment 132 which detects the environment where the car set, and the wheel speed 
sensor 134 grade which detects the rotational speed of each wheels 10, 12, 14, and 16, respectively are 
connected, information equipment 72 is connected to the I/O section. In wheel positional information 
acquisition equipment 74, it is detected based on the tire information 50 supplied from the receiving set 70 
whether a tire condition is unusual. Moreover, based on the receive state of the tire information 50 received in 
the receiving set 70, the location of each wheels 10-18 is acquired. Consequently, it is turned out whether the 
received tire information 50 is transmitted from which sending set of the right front wheel 10, the left front 
wheel 12, the right rear wheel 14, the left rear wheel 16, and the non-equipping wheel 18. 
[0021] The 1st storage section 140 and the 2nd storage section 142 are contained in wheel positional 
information acquisition equipment 74. Two or more programs, such as a wheel positional information 
acquisition program expressed with the flow chart of drawing 7 and a pneumatic pressure acquisition program 
expressed with the flow chart of drawing 9 , etc. are stored in the 1st storage section 140. Moreover, the 
identification information contained in the tire information 50 and the positional information showing the 
location of a wheel where the sending set with which the tire information was transmitted was formed match 
mutually, and are memorized by the 2nd storage section 142. for example, the map 144 shown in drawing 2 — 
like — identification information and positional information — matching — a table — it-izing and memorizes. The 
2nd storage section 142 is one mode of the wheel positional information storage section. 
[0022] As shown in drawing 10 , in the condition that tire information is transmitted from the wheel side 
equipment 20 of the right front wheel 10, and tire information is not transmitted from other wheels, the 
receiving reinforcement in an antenna 80 becomes the largest. Moreover, as mentioned above, since tire 
information is not simultaneously supplied from each wheels 10-18 in principle, the antenna with which 
receiving reinforcement serves as max among two or more receiving antennas 80-88 changes in connection with 
the passage of time. For example, when tire information is transmitted from the left front wheel 12 after tire 
information is transmitted from the right front wheel 1 0 as shown in drawing 1 1 , after the receiving 
reinforcement in a receiving antenna 80 becomes small, the receiving reinforcement in a receiving antenna 82 
becomes large. Therefore, if the receiving antenna of max [ reinforcement / receiving ] can be specified, the 
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location of a wheel where the tire information was transmitted is known. 

[0023] Information equipment 72 includes a display 150, as shown in drawing 6 . The displays 152-160 
corresponding to each wheels 10-18 in the display 150 are formed. As for information equipment 72, pneumatic 
pressure displays the location of the wheel below a set pressure. 

[0024] In this operation gestalt, two or more receiving antennas 80-88 are chosen in order (a receiving antenna 
switched), and the receiving reinforcement of tire information is detected in the selected receiving antenna. And 
the receiving antenna whose receiving reinforcement is max is specified, and the wheel to which tire 
information is transmitted according to it is specified. Receiving reinforcement is detected as output voltage of a 
receiving antenna, and is detected by the receiving detecting element 146 on the strength in this operation 
gestalt. 

[0025] The wheel reference-by-location profit program expressed with the flow chart of drawing 7 is performed 
for every setup time defined beforehand. Step 1 (it is hereafter called SI for short.) It sets to suppose that it is 
the same about other steps, and reception of the tire information received in each receiving antenna is 
performed. While the output voltage of the selected receiving antenna is detected between the setup times, the 
identification information contained in the tire information which the receiving antenna received is acquired. In 
S2, it is judged whether receiving reinforcement and identification information were detected about all the 
receiving antennas 80-88. When receiving reinforcement etc. is detected about all the receiving antennas 80-88, 
in S3, the maximum of the averages of the receiving reinforcement of each receiving antennas 80-88 is 
calculated, and the receiving antenna which received tire information by the maximum receiving reinforcement 
is specified. And in S4, the wheel positional information showing the location of the wheel corresponding to the 
receiving antenna and the identification information contained in tire information are matched mutually. 
[0026] In S5, it is judged whether matching with wheel positional information and identification information 
was performed about all the wheels 10-18. When it is judged and memorized whether identification information 
and wheel positional information are already memorized by the 2nd storage section 142 in S6 when matching 
with all wheel positional information and identification information is performed, in S7, it is judged whether the 
already memorized information and the information acquired this time are in agreement. When not in 
agreement, or when not memorizing, in S 8, it is rewritten whether the identification information and positional 
information which were acquired this time are newly memorized by the 2nd storage section 142. When in 
agreement [ with the already memorized information ] and tire exchange is performed, it is the case where 
rotation is performed etc. 

[0027] It expresses with the flow chart of drawing 8 about reception. In S21 , the 1st receiving antenna (for 
example, receiving antenna 80) is chosen, and a timer starts. S ~ in 22 and 23, receiving reinforcement is 
detected between the setup times. If the setup time passes, in S24, identification information will be read and 
the 2nd receiving antenna (receiving antenna 82) will be chosen in S25. Hereafter, the 3rd receiving antenna 
(receiving antenna 84), the 4th receiving antenna (receiving antenna 86), and the 5th receiving antenna 
(receiving antenna 88) are chosen as sequence in order for every setup-time progress. 

[0028] In addition, in the usual run state, although the setup time in this case can be made into long time amount 
rather than a wheel rotates one time, it is not restricted to it. It can also consider as short time amount rather than 
it rotates one time. If the setup time is shortened, time amount taken to acquire wheel positional information can 
be shortened. For example, while tire information is transmitted from one sending set, all the receiving antennas 
80-88 can be chosen, respectively. Moreover, the setup time is good also as adjustable die length decided 
corresponding to whenever [ wheel speed ], or a wheel positional information acquisition situation also as the 
always same die length. Furthermore, after being carried out repeatedly and completing matching after 
switching an ignition switch to ON condition rather than being carried out for every setup time defined 
beforehand until matching with a wheel location and identification information is performed, it can avoid 
performing a wheel positional information acquisition program in ON condition of an ignition switch. 
Moreover, matching with a wheel location and identification information is performed a predetermined number 
every, and the information to which statistical processing was performed can be adopted. For example, the 
response relation from which most same results were obtained is adopted. Furthermore, not only when an 
ignition switch is in ON condition, but when it is in an OFF condition, wheel positional information can be 
acquired. If it puts in another way, also in the run state of a car, wheel positional information is acquirable also 
in a idle state. However, it can detect that receiving reinforcement is [ the value in a run state ] more nearly 
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average, the average relative-position relation between a receiving set and a sending set can be acquired, and 
wheel positional information can be acquired with a sufficient precision. 

[0029] The flow chart showing a pneumatic pressure detection program is shown in drawing 9 . if tire 
information is received with either of the receiving antennas 80-88 — S — in 52 and 53, identification 
information and pneumatic pressure information are read and it is judged in S54 whether pneumatic pressure is 
below a set pressure. A set pressure can be made into the magnitude which can be considered as it is better to 
perform for example, tire exchange, the case where pneumatic pressure is below a set pressure — S, in 55 and 
56, based on the information memorized by the identification information contained in the received tire 
information, and the 2nd storage section 142, the location of the wheel below a set pressure is called for for the 
pneumatic pressure, and information equipment 72 is operated according to it. For example, when the 
pneumatic pressure of the wheel of the right front wheel 10 is below a set pressure, the display of a display 1 52 
changes. In addition, in S5 1 , it is judged whether the tire information more than setting-out reinforcement was 
received for receiving reinforcement, and S52 or subsequent ones can be performed only within the case where 
the tire information on the receiving reinforcement more than setting-out reinforcement is received. It is because 
wheel positional information can be acquired being based with a precision sufficient [ direction ] on the tire 
information that receiving reinforcement is large. Thus, in this operation gestalt, the location of each wheel is 
decided based on the maximum of the receiving reinforcement in each receiving antennas 80-88. Therefore, 
when it is detected that pneumatic pressure is lower than a set pressure, it can report to an operator with the 
location. Moreover, receiving antennas 80-88 are not necessarily formed in the location which adjoins the wheel 
of a car body. Therefore, the die length of a signal line can be shortened and the cost cut of tire condition 
acquisition equipment can be aimed at. In this operation gestalt, a receiving-antenna selecting arrangement is 
constituted by the part which memorizes 74 wheel location related information acquisition equipments 1 (21 S 
25), the part to perform, and the wheel location related-information acquisition section corresponding to a 
selection antenna is constituted by the part which memorizes the wheel positional information acquisition 
program of wheel location related information acquisition equipment 74, the part to perform. 
[0030] In addition, in the above-mentioned operation gestalt, after identification information was matched with 
the wheel positional information of all wheels, he was trying to be written in at the 2nd storage section 142, but 
whenever one wheel positional information and identification information are matched, the 2nd storage section 
142 can memorize. In this case, the step of S5 becomes unnecessary, and information will not be compared in 
the table 144 whole in S7, but the identification information about the location of the wheel acquired this time 
will be compared. Moreover, the acquisition mode of wheel positional information is not restricted to it in the 
above-mentioned operation gestalt. For example, table-ize beforehand relation between the receive state of the 
tire information in each receiving antennas 80-88, and the location of a wheel where tire information is 
transmitted, it is made to memorize, and wheel positional information can be acquired based on the value of the 
table, and the receive state in a actual receiving antenna. In this operation gestalt, relation between the receiving 
intensity distribution as a receive state and a wheel location is table-ized, and is memorized by the 1 st storage 
section 140. An example of the table 170 is shown in drawing 12 R> 2. 

[0031] As shown in above-mentioned drawing 10 , in an antenna 80, the receiving reinforcement of the tire 
information transmitted from the wheel side equipment 20 of the right front wheel 10 becomes the largest, and 
receiving reinforcement becomes small hereafter at the order of the left front wheel 12, the right rear wheel 14, 
the left rear wheel 16, and a spare tire 18. The inclination is the same also about the receiving reinforcement in 
other antennas 82, 84, 86, and 88, and it becomes the magnitude decided by each relative-position relation 
between each antenna and each wheel. Moreover, receiving reinforcement changes with the revolution of a 
wheel. It is because the relative-position relation between a sending set and a receiving antenna changes with 
the revolution of a wheel. Anyway, the receiving reinforcement in each receiving antennas 80-88 in case tire 
information is transmitted from any one of each of the wheels 10-18 is acquirable beforehand with an 
experiment etc. In addition, a table 1 70 enables it to memorize the average of the receiving reinforcement 
instead of receiving intensity distribution while wheels 10-16 rotate one time, or can enable it to memorize the 
rate of reception. The rate of reception becomes higher than the case where it is usually small when receiving 
reinforcement is large. If it puts in another way, wheel positional information can be acquired based on at least 
one, such as the average of the rate of reception of two or more receiving antennas 80-88 contained in a 
receiving antenna 70, and receiving reinforcement while a wheel rotates one time, and receiving intensity 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 7/20/2005 



JP,2003-306017,A [DETAILED DESCRIPTION] 



Page 14 of 20 



distribution. 

[0032] For example, although he was trying to be matched in the above-mentioned operation gestalt in the 
wheel positional information of the wheel corresponding to the receiving antenna, and the identification 
information contained in the tire information received in the receiving antenna when the receiving antenna of 
max [ reinforcement / receiving ] was specified The average of the receiving reinforcement of the tire 
information received in the receiving antenna when the receiving antenna of max [ reinforcement / receiving ] 
was specified, Receiving intensity distribution, the rate of reception, etc. are called for, and it is compared with 
the value memorized by the table 170, and after it is checked that it is the tire information transmitted from the 
wheel corresponding to a receiving antenna, identification information and wheel positional information can be 
matched. In this case, before the step of S4 is performed, it is made to be compared with a table value. Wheel 
positional information is acquirable from the case where the direction compared with the table value does not 
compare with a sufficient precision. 

[0033] Moreover, wheel location related information can be acquired based on the receiving intensity 
distribution of the tire information received in the receiving antenna. In this case, receiving antennas 80-88 are 
switched for every time amount decided according to the rotational speed of a wheel. If it puts in another way, 
the receiving reinforcement in one receiving antenna will be detected while a wheel rotates one time at least. 
[0034] In the flow chart showing the wheel positional information acquisition program shown in drawing 13 , 
reception of the tire information received in each receiving antenna is performed in S71 . When the processing 
about all the receiving antennas 80-88 is completed, it is compared with the value of a table 170 in S73. And 
when in agreement with the information memorized by the table 1 70, identification information and wheel 
positional information are matched in S74. For example, the receiving intensity distribution in a receiving 
antenna 80 are [ C2-C3, and the receiving intensity distribution of a receiving antenna 82 ] C0-C1 . Hereafter, 
when the receiving intensity distributions in each of receiving antennas 84, 86, and 88 are C8-C9, C4-C5, and 
C4-C5, respectively It can suppose that it is in the condition that tire information is transmitted from a wheel 14, 
and the information showing the identification information of tire information and the location of the left rear 
wheel 14 which were received in the receiving antenna 84 is matched. 

[0035] Reception is performed as shown in the flow chart shown in drawing 14 . Whenever [ wheel speed ] is 
detected in SI 02, and detection time (setup time) is determined in SI 03 according to whenever [ wheel speed ]. 
S — in 104 and 105, receiving reinforcement is detected until detection time passes. After detection time passes, 
in SI 06,1 07, receiving intensity distribution are acquired and identification information is acquired. Moreover, 
in S25, the following receiving antenna is chosen and it is returned to activation of SI 02. Thus, a receiving 
antenna is switched at the rate it is decided by whenever [ wheel speed ] that one of the receiving antennas 80- 
88 will be and which is chosen for every setup time and decided according to whenever [ wheel speed ]. 
Therefore, in case receiving intensity distribution are acquired, as compared with the case where the setup time 
is fixed, it can acquire more certainly. 

[0036] In addition, whenever receiving intensity distribution are acquired in the selected receiving antenna, 
identification information and a wheel location can be matched. It is because the location of a wheel where tire 
information is transmitted is known if the acquired receiving intensity distribution are compared with the value 
of a table 1 70. In this case, the step of S5 becomes unnecessary and the identification information 
corresponding to the wheel location acquired this time will be compared in S7. Moreover, a wheel location can 
be pinpointed only within the case where receiving intensity distribution are the greatest things. It is because the 
location of a tire can be pinpointed with a sufficient precision if based on the greatest receiving intensity 
distribution. Furthermore, in the above-mentioned operation gestalt, since he was trying to be detected in 
whenever [ wheel speed ] whenever a receiving antenna was switched, the setup time can be made into the die 
length according to whenever [ wheel speed / at the event ]. However, the setup time may be made to be 
determined whenever the 1st receiving antenna 80 is chosen. In that case, what is necessary is just to make it 
returned to SI 04, when the judgment in S26 is NO. Moreover, in SI 02, the average of the rotational speed of all 
wheels can be adopted, or the value which processed statistically the rotational speed of at least one or more 
flowers decided beforehand can be adopted. Furthermore, in SI 02, the rotational speed of the wheel 
corresponding to the receiving antenna chosen can be detected. Detection time is found based on the rotational 
speed of the wheel corresponding to the receiving antenna. Moreover, S71 or subsequent ones can be performed 
only within the run state of a car. In the condition that the revolution of a wheel has stopped, it is because 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 7/20/2005 



JP,2003-306017,A [DETAILED DESCRIPTION] 



Page 15 of 20 



receiving intensity distribution become very small. 

[0037] Furthermore, also suppose that the wheel corresponding to a receiving antenna with the smallest 
amplitude width of face of receiving reinforcement while a wheel rotates one time is the non-equipping wheel 
18. Since a wheel is rotated during transit of a car, receiving reinforcement should also change with the 
revolution. Since the non-equipping wheel 18 does not rotate to it, receiving reinforcement is extent which 
changes with an oscillation of a car, and the amplitude of receiving reinforcement is dramatically small. 
Therefore, the amplitude of receiving reinforcement can presuppose that the wheel corresponding to the 
minimum receiving antenna is the non-equipping wheel 18 among receiving antennas 80-88. 
[0038] In the flow chart showing the wheel reference-by-location profit program of drawing 15 , it is judged in 
SI 51 whether whenever [ wheel speed ] is more than a setting-out rate. In this operation gestalt, it is the rate 
which can be regarded as wheel location related information being acquired in the condition that wheels 10-16 
are rotating, and a setting-out rate not being a idle state. When whenever [ wheel speed ] is more than a setting- 
out rate, although reception is performed, in SI 52, the maximum (maximum range-of-fluctuation deltali) of the 
amplitude of receiving intensity distribution is detected in this case. Maximum range-of-fluctuation deltal is 
called for after activation of the flow chart of drawing 14 of SI 06. In SI 53, it is judged whether maximum 
range-of-fluctuation deltal was acquired about all receiving antennas. When maximum range-of-fluctuation 
deltal is called for about all receiving antennas, in SI 54, the minimum value of each maximum ranges of 
fluctuation is detected, and it is supposed that the tire information the maximum range of fluctuation of whose is 
min is transmitted from the non-equipping wheel 18. Thus, it means that the location related information of the 
non-equipping wheel 1 8 was acquired for it having been detected that it is the non-equipping wheel 1 8 in this 
operation gestalt. 

[0039] Moreover, in this operation gestalt, since the non-equipping wheel 18 is installed in the RAGGEJI tooth 
space, the receiving reinforcement of the tire information transmitted from the wheel side equipment 28 of the 
non-equipping wheel 1 8 becomes smaller than the receiving reinforcement from other wheels. As for the 
distance between a receiving set and the non-equipping wheel 18, it is common that it is longer than the 
distance between other wearing wheels 10-16. Moreover, between a receiving set 70 and the non-equipping 
wheel 18 (sending set 28), the electromagnetic shielding material which has the function which weakens an 
electromagnetic wave intervenes in many cases. Therefore, the receiving reinforcement of the tire information 
transmitted from the non-equipping wheel 1 8 becomes smaller than the receiving reinforcement of the tire 
information transmitted from other wheels 10-16. Therefore, it is detectable using that whether it is the tire 
information transmitted from the non-equipping wheel 18. For example, the average of the receiving 
reinforcement between the setup times is calculated, and the wheel corresponding to the receiving antenna of 
min [ average ] is a non-equipping wheel. In addition, the value statistically processed in the data of the 
receiving reinforcement not only between an average value but the setup times is employable. 
[0040] Furthermore, identification information and wheel positional information can be matched based on the 
rate of reception. The rate of reception will be memorized by the table 170 in this operation gestalt. In S171 of 
the flow chart of drawing 16 , reception is performed and it is judged in SI 72 whether the number of the 
received tire information etc. is more than the number of setting out. Although the number and the tire 
information 50 that the receiving number etc. has received the tire information 50 actually were unreceivable, 
having received information contains the detected number. The number of setting out is the number of the 
wheel carried in the car, is 5 in this operation gestalt, and is the sum total of four wearing wheels 10-16 and one 
non-equipping wheel 1 8. This number of setting out is also a total of a receiving antenna. It is judged whether 
as for that, in SI 73, the count of a sampling reached [ the receiving number etc. ] the predetermined number 
above the number of setting out. He is trying to be acquired in predetermined number [ every ] tire information 
about one receiving antenna in this operation gestalt. When the count of a sampling reaches a predetermined 
number, in SI 74, the rate of reception calculates and it is compared with a table value. The value which **(ed) 
the count which has received tire information by the count of a sampling is a rate of reception. When in 
agreement with a table value, identification information and wheel positional information are matched in SI 75. 
In addition, in this operation gestalt, it is not indispensable in the reception in SI 71 that receiving reinforcement 
and receiving intensity distribution are acquired. Identification information should just be acquired at least. 
[0041] Moreover, a receiving set 200 shall contain one receiving antenna 202 and the electric motor 204 made 
to rotate the receiving antenna 202, as shown in drawing 17 . An electric motor 204 is controlled by the motor 
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control unit 206. In addition, an electric motor 204 can be controlled based on the command of wheel positional 
information acquisition equipment 74. In this operation gestalt, the antenna slewing gear as an antenna 
adjustment is constituted by a rotary motor 204 and motor control unit 206 grade. Since the configuration about 
other parts is the same, explanation is omitted. The sense of a receiving antenna 202 is changed by rotating a 
receiving antenna 202. The relative-position relation to the wheels 10-1 8 of the sense of a receiving antenna 202 
is changed. The sense (the direction of max [ directivity ]) of a receiving antenna 202 is sense specified by the 
line extended along with the rod-like receiving antenna 202, and can be made into the sense of the datum line. 
[0042] In this operation gestalt, in the idle state of a car, although a receiving antenna 202 is rotated at the 
setting-out rate defined beforehand, it is rotated at the rate based on the rotational speed of a wheel in a run 
state. When the rotational speed of a wheel is small, rotational speed of a receiving antenna 202 is made smaller 
than the case of being large, and even if the rotational speed of a wheel is large and it is small, the tire 
information for one revolution of a wheel can be acquired with a receiving antenna 202. For example, as shown 
in drawing 1 8 , while a wheel rotates one time, it can be rotated at the rate to which a receiving antenna 202 is 
located in the field which can receive the tire information transmitted from a sending set. The table 210 of 
drawing 19 is memorized instead of the table 170 of drawing 1212 by the 1st storage section 140. In the table 
210, the relation between angle of rotation of a receiving antenna 202 and receiving intensity distribution is 
created. For example, in the condition that tire information is transmitted, receiving reinforcement changes from 
the left front wheel 12 to B0-B9 with change of angle of rotation of a receiving antenna 202. In this case, it is 
desirable to match identification information and wheel positional information (left front wheel 12) based on the 
information received among include angles gamma8-gamma9. It is more desirable to be acquired in the strong 
condition rather than wheel positional information is acquired in the condition that receiving reinforcement is 
weak. 

[0043] The flow chart with which a receiving-antenna revolution motor control program is expressed to 
drawing 20 is shown. In S201 , it is detected whether a car is in a idle state or it is in a run state. Whenever [ car- 
body-speed ] is presumed based on whenever [ wheel speed ], and it is detected whether it is more than the 
setting-out rate that can be regarded as whenever [ car-body-speed / which was presumed ] being a run state. In 
addition, the vehicle speed detection equipment which detects whenever [ car-body-speed ] based on the 
rotational speed of the output shaft of a driving gear etc. is formed, and the travel speed detected by vehicle 
speed detection equipment can be used. When it is in a idle state, in S202, a rotary motor 204 is rotated at the 
setting-out rate V0 defined beforehand. When it is in a run state to it, in S203, wheel speed is detected and it is 
judged whether it is more than a setting-out rate. In being more than a setting-out rate, in S204, it is rotated at 
the setting-out rate VA, and when whenever [ wheel speed ] is smaller than a setting-out rate, in S205, it rotates 
at the setting-out rate VB. The setting-out rate VB is smaller than the setting-out rate VA. Therefore, even if the 
rotational speed of a wheel is small, in a receiving antenna 202, the receiving intensity distribution for one 
revolution of a wheel are acquirable. The accommodation status-change section is constituted in this operation 
gestalt by the part which memorizes S204,205 of the flow chart of drawing 20 showing the receiving-antenna 
revolution motor control program of the motor control device 206, the part to perform. In addition, in this 
operation gestalt, the rotational speed of a receiving antenna 202 can be switched above a three-stage, although 
he was trying to be switched in two steps. Moreover, it can be rotated with the rotational speed decided 
according to the rotational speed of a wheel, and the rotational speed of a receiving antenna 202 is made to 
change continuously in this case. 

[0044] Furthermore, rotational speed can be changed only within the case where rotational speed of a receiving 
antenna 202 is not able to acquire wheel positional information in the condition of being rotated at a setting-out 
rate. That wheel positional information is unacquirable originates in the rotational speed of a receiving antenna 
202 being too early to the rotational speed of a wheel in many cases. Therefore, when the location of a wheel 
cannot be acquired, rotational speed of a receiving antenna 202 is made small. The antenna slewing-gear control 
program expressed with the flow chart of drawing 21 is performed for every setup time defined beforehand. In 
S221, it is judged whether matching with wheel positional information and identification information was 
performed about all wheels last time. If the judgment at the time of activation of the last step of S5 is YES, 
suppose that identification information was acquirable about all wheels. When it is rotated at the usual setting- 
out rate V0 in S222 when identification information is acquired about all wheels, and it is not able to acquire, in 
S223, it is rotated at the setting-out rate Vc smaller than it. The accommodation mode modification section is 
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constituted in this operation gestalt by the part which memorizes S223 of the flow chart of drawing 21 showing 
the receiving-antenna slewing-gear control program of the motor control device 206, the part to perform. The 
accommodation mode modification section is also an antenna controller. 

[0045] Moreover, in the above-mentioned operation gestalt, although he was trying to be changed in the 
rotational speed of a receiving antenna when wheel positional information was unacquirable, it does not restrict 
to it. The cause which cannot acquire wheel positional information is not necessarily the inequality of whenever 
[ wheel speed ], and the rotational speed of a receiving antenna. For example, at least one side of the condition 
of a receiving set 70,200, the regulation in the case of acquisition of wheel location related information, etc. is 
changed. The acquisition mode alteration program expressed with the flow chart of drawing 22 is performed for 
every setup time defined beforehand. In S251, when it is judged whether wheel positional information was 
acquirable about all wheels last time and it is able to acquire, an acquisition mode is not changed, but when it is 
not able to acquire, an acquisition mode is changed in S252. For example, in a receiving set 70, the mode of 
filtering in the filtering section 1 10 is changed (filtering mode modification section). A noise can be made small 
if the mode (for example, cut-off frequency) of filtering is changed. Moreover, receiving sensibility is enlarged 
(receiving sensibility modification section). When the output voltage of a receiving antenna is smaller than a 
programmed voltage, the signal makes the programmed voltage small, although he is trying not to be read. 
Consequently, a signal can be read even if output voltage is small. Furthermore, magnification gain in amplifier 
1 12 is enlarged (magnification gain modification section). The amplitude of an input signal can be enlarged also 
by it. 

[0046] Moreover, the count of a sampling in the case of acquisition of wheel positional information is made 
[ many ] (the number modification section of samplings). Consequently, possibility that tire information can be 
received can be made high and the rate of reception on appearance can be made high. Furthermore, a table 170 
and the threshold of 210 are changed (threshold modification section). For example, if a threshold is made 
small, even if it originates in communication failure etc. and receiving reinforcement becomes small, it will 
become acquirable [ location related information ]. Moreover, when location related information is not acquired 
about some wheels, it ignores about the wheel and only the location related information of an acquirable wheel 
is acquired (wheel modification section). For example, although the receiving reinforcement of the tire 
information from that sending set becomes remarkably small when abnormalities arise in a sending set, and an 
electromagnetic wave shielding member with a large shielding effect intervenes between a certain sending sets 
and receiving sets, identification information and location related information are matched in this case only 
about the wheel which can acquire location related information. Furthermore, only acquisition of the wheel 
positional information about the non-equipping wheel 18 is made to be performed. Since it is characteristic, 
even if acquisition of location related information is difficult for the non-equipping wheel 18 about other wheels 
to other wearing wheels 10-16, about the non-equipping wheel 18, acquisition of location related information 
may be possible for it. It can avoid performing the acquisition of wheel positional information itself to it 
(acquisition prohibition section). It is more desirable not to perform the acquisition itself, when possibility that 
wheel positional information will be acquired accidentally is high. The acquisition mode modification section is 
constituted in this operation gestalt by the part which memorizes S252 of the acquisition mode alteration 
program of wheel positional information acquisition equipment, the part to perform. 

[0047] In addition, the acquisition mode of making it such set as the object of modification is not indispensable, 
although all these acquisition modes can be changed when identification information is unacquirable, although 
there are more than one as mentioned above. At least one acquisition mode should just be changed. Moreover, 
the acquisition mode changed can be decided each time, even if it decides beforehand. To be chosen according 
to priority etc. is able to choose one or more of two or more acquisition modes, for example, to decide priority 
etc. and to make it. 

[0048] Furthermore, the communication environment between a receiving set 70,200 and a sending set 42 can 
be taken into consideration. Even if the send state of the tire information transmitted from a sending set 42 is the 
same, the receive states in a receiving set 70 may differ. For example, the environmental influence of the space 
between a sending set 42 and a receiving set 70 is received. In the case of rain, snow, etc., the receiving 
reinforcement in a receiving set 70 becomes small from the case of fine weather. Moreover, it is influenced [ an 
echo of the electric wave in a road surface, or ] of absorption. For example, when a road surface is ice-like, it is 
known that it will be easy to reflect. It can be detected based on an OAT, humidity, an atmospheric pressure, 
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etc. that it is in a rainfall or a snowfall condition, and road surface condition detection equipment can detect the 
condition of a road surface. What detects a concavo-convex condition as road surface condition detection 
equipment based on the condition of an echo of an electromagnetic wave can be used. With road surface 
condition detection equipment, when a concavo-convex condition is below an established state, suppose that it 
is ice-like. The condition of a road surface can also be acquired based on the slip condition of a wheel. In this 
operation gestalt, car environmental detection equipment 132 shall contain at least one, such as a thermometer, 
a hygrometer, a barometer, and road surface condition detection equipment. When the car environment detected 
by car environmental detection equipment 132, i.e., the communication environment between a wheel and a car 
body, is below a setting-out environment, on the whole, the threshold of the receiving intensity distribution of 
tables 170 and 210 is made small (when the receive state of a receiving set 70 is worsened from an established 
state). Even if communication environment is bad, the location of a wheel is acquirable with a sufficient 
precision with it. 

[0049] A car environment is detected in S261 of the flow chart of drawing 23 showing the threshold alteration 
program corresponding to a car environment. When a car environment is worse than an established state, in 
S262, only the set point is small to the whole and a threshold (decision value) is carried out, and when a car 
environment is better than an established state, let a threshold be initial value. An established state is in the 
condition of a usual environment to the extent that it supposes that the need of changing a threshold is high. In 
addition, a threshold can also change only the magnitude decided according to extent of communication 
environment. Moreover, it is effective to change the condition of a receiving set 70 like the case in the above- 
mentioned operation gestalt rather than to to change a threshold, or to make the number of samplings increase 
etc. Furthermore, when communication environment is worse than an established state, it can avoid performing 
the acquisition of wheel positional information itself. 

[0050] Moreover, the effect of the position of a car also receives communication environment. If a car inclines, 
since the relative-position relation between a receiving set 70 and a sending set 42 will change, even if the 
transmitting reinforcement of the tire information transmitted from a sending set 42 is the same, receiving 
reinforcement may differ. When the position of a car is in a level condition mostly (for example, when it is in 
the condition which is condition [ which has been stopped the level condition ], rectilinear-propagation, and 
fixed-speed running, and can be presumed to be a level condition), the threshold of a table 170,210 is left intact. 
When it is presumed that it is in under turning and braking, the actuation middle class, and the condition that the 
position of a car inclines when it inclines by the idle state, a threshold is changed according to extent of the dip 
direction and dip. When the distance of a receiving set 70 and a sending set 42 becomes large by dip, a 
threshold is made small, and a threshold is enlarged when distance becomes small. Furthermore, when a car is 
bad road running, braking and actuation are repeated, and change of a rudder angle is large, change of the 
position of a car also becomes large. In this case, in some cases, it is better not to perform detection of a wheel 
location. However, if the frequency of the tire information transmitted from a sending set increases, even if the 
position of a car changes frequently, it becomes possible to acquire the receiving intensity distribution in the 
same condition, and wheel positional information can be acquired. 

[0051] The position of a car is acquirable based on the detection value by the car height sensor formed between 
each wheels 10-16 and a car body 8. Moreover, presuming based on a run state is also possible. For example, it 
is detectable whether it is in a turning condition based on the rudder angle detected by a rudder angle sensor 
etc., whether it is in a braking condition based on damping force or driving force, or it is in an actuation 
condition. In this operation gestalt, the car attitude sensor 132 shall contain at least one, such as a car height 
sensor, a front- wheel rudder angle sensor, a rear wheel rudder angle sensor, a steering angle sensor, a yaw rate 
sensor, a horizontal G sensor, an order G sensor, damping force detection equipment, and driving force 
detection equipment. In S281 in the flow chart of drawing 24 , it is judged whether the position of a car is in a 
level condition mostly. When a dip condition is more than an established state, in S282, a threshold is changed 
according to it. There are a threshold made small and a threshold enlarged. When it is in a level condition 
mostly, in S283, it is made initial value. In this operation gestalt, the communication environment acquisition 
section corresponding to a position is constituted by the part which memorizes 74 wheel positional information 
acquisition equipmentS281, the part to perform. 

[0052] In addition, it is not indispensable to change a threshold into the magnitude according to extent of a dip 
condition. When a dip condition is more than an established state, only the value decided beforehand can be 
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changed according to the dip direction. Anyway, an established state is in the dip condition that the need of 
changing a threshold is high. Moreover, in a receiving set 200, it is not indispensable to usually sometimes 
rotate a receiving antenna 202. For example, tire information can be received in the condition of having made 
the location defined beforehand standing it still. Since each relative-position relation between a receiving 
antenna 202 and each wheel differs so that it may mention later, the receive states of the tire information 
transmitted from each differ, and wheel positional information can be acquired based on it. Furthermore, when 
wheel positional information is unacquirable, only a setting-out include angle rotates a receiving antenna 202, 
and the sense can be changed (antenna controller). 

[0053] Moreover, wheel positional information is also acquirable based on the run state of a car, and the change 
condition of pneumatic pressure. It originates in braking and the load migration at the time of turning, and the 
pneumatic pressure of each wheel changes. In the pneumatic pressure of front wheels 1 0 and 1 2 becoming high, 
and the pneumatic pressure of rear wheels 14 and 16 becoming low, in being in a braking condition, and being 
in a turning condition during advance, the pneumatic pressure of a turning outer ring of spiral wound gasket 
becomes high, and the pneumatic pressure of a turning inner ring of spiral wound gasket becomes low. The 
location of a wheel will be decided if this is used. Moreover, suppose that the wheel from which pneumatic 
pressure does not change in the case of which is the non-equipping wheel 18. Although the run state of a car is 
detected by run state detection equipment, a run state is detected by the car attitude sensor 1 30 in this operation 
gestalt. A car attitude sensor serves as run state detection equipment. When detecting whether it is in a turning 
condition, the turning direction (the direction of a rudder angle) is also detected. A turning outer ring of spiral 
wound gasket and a turning inner ring of spiral wound gasket are distinguishable with it. 

[0054] In S301 showing the wheel positional information acquisition program of drawing 25 of a flow chart, the 
pneumatic pressure of the wheel of each ring is detected and it is already judged in S302 whether identification 
information and wheel positional information are memorized by the 2nd storage section 142. When 
memorizing, S303 or subsequent ones are not performed. When not memorizing, in S303, it is judged whether it 
is under turning during advance. When it is under turning, it is supposed that it is a turning outer ring of spiral 
wound gasket that pneumatic pressure became high, and it is supposed that it is a turning inner ring of spiral 
wound gasket that pneumatic pressure became low. It is judged whether in S305, it is under braking. When it is 
under braking, it is supposed that it is a front wheel that pneumatic pressure became high, and it is supposed 
that it is a rear wheel that pneumatic pressure became low. Based on the result of S304,306, the location of each 
wheel is determined in S307. Also while braking also during turning, the ring which pneumatic pressure 
increased is a turning outer ring of spiral wound gasket of a front wheel, and the ring which fell also while 
braking also during turning is a turning inner ring of spiral wound gasket of a rear wheel. Moreover, the ring 
which increased during turning and fell during braking is a turning outer ring of spiral wound gasket of a rear 
wheel, and the ring which increased during braking and fell during turning is a turning inner ring of spiral 
wound gasket of a front wheel. Moreover, it is supposed that the wheel from which pneumatic pressure changes 
to neither under the wheel which is not any, either, i.e., turning, and braking is the non-equipping wheel 18. 
[0055] In addition, even if it uses during actuation that it is a rear wheel that pneumatic pressure becomes high, 
wheel positional information is acquirable. Moreover, when the non-equipping wheel 1 8 is not mounted, wheel 
positional information can be acquired based on pneumatic pressure and a run state. Also in any under turning 
and braking, a wheel with lower pneumatic pressure is a turning inner ring of spiral wound gasket of a rear 
wheel, and a wheel with higher pneumatic pressure is a turning outer ring of spiral wound gasket of a front 
wheel also in any under turning and braking. Hereafter, similarly, the wheel of the lower one during braking in 
the one where pneumatic pressure is higher is a turning outer ring of spiral wound gasket of a rear wheel during 
turning, and the wheel of the higher one during braking is a turning inner ring of spiral wound gasket of a front 
wheel during turning in the one where pneumatic pressure is lower. In this case, if it uses during actuation that a 
wheel with higher pneumatic pressure is a rear wheel, it is acquirable that it is also the non-equipping wheel 18. 
Furthermore, when it detects whether it is [ bad road ] under transit and is [ bad road ] under transit, it can avoid 
performing acquisition of wheel positional information. It is because migration or passing speed of the vertical 
direction of a car is large during bad road transit and the effect of the pneumatic pressure by it is large in it. 
Based on the change rate of whenever [ per setup time / wheel speed ], change width of face, the count of 
change (change frequency), etc., it is acquirable that it is [ bad road ] under transit. 

[0056] In addition, even if a receiving set 70 is formed in the roof of a vehicle room, it may be formed in a 
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floor. Moreover, in the above-mentioned operation gestalt, although mostly prepared in the center, it can 
prepare in the location of the roof of a vehicle room from which it separated from the center. Namely, although 
it can prepare in a center section when a receiving set 70 contains two or more receiving antennas 80-88, and 
the receiving antenna 202 with a receiving set 70 powerful [ one directivity ] is held pivotable For example, 
when a field-like antenna is included and it has what has weak isodactyly tropism, even if directivity is a 
powerful antenna, when being held at revolution impossible, as shown in drawing 26 , the relative-position 
relation from each wheels 10-16 is prepared in the field except the same location G. If it does in this way, even 
if a receiving antenna does not have strong directivity and tire information is transmitted from either of the 
wheels 10-16, a receive state does not become the same and the location of a wheel where tire information was 
transmitted based on the receive state can be acquired. 

[0057] Furthermore, if the information on whether it will be a front wheel if a receiving antenna 250 is formed 
on the order center line L (except for Point G) (for example, location PI), or it is a rear wheel can be acquired 
and a receiving antenna 252 is formed on the right-and-left center line M (except for Point G) (for example, P2), 
the information on whether it is a right-hand side ring or it is a left-hand side ring is acquirable. If a receiving 
antenna 254 is formed in the other field (for example, P3), four flowers of each location are acquirable. 
However, the direction which a difference relative-position-related [ to each wheel 10-16 ] establishes in a clear 
location can raise the acquisition precision of positional information. Moreover, when forming two or more 
receiving antennas, you may prepare in both locations PI and P2. If these results are combined, the positional 
information of four flowers is acquirable. Moreover, it can prepare in two or more locations of the arbitration of 
other fields. 

[0058] For example, the table shown in drawing 27 -29 is beforehand memorized by the 1st storage section 140. 
Although the receiving reinforcement of a receiving antenna 250,252,254 is decided by distance between a 
receiving antenna and a wheel, an electromagnetic shielding material may intervene among these. If an 
electromagnetic shielding material intervenes, it will become as the same as appearance top distance became 
large. Anyway, it can ask for the receiving reinforcement of each receiving antenna 250,252,254 by experiment 
etc. beforehand. If a receiving antenna 250 is attached in a point PI as shown in drawing 27 , the direction of 
receiving reinforcement when tire information is transmitted from a front wheel will become larger than 
receiving reinforcement when tire information is transmitted from a rear wheel. However, by the case where it 
is transmitted from the case where it is transmitted from the right front wheel 10, and the left front wheel 12, it 
becomes the almost same receiving reinforcement, and even when transmitted from the case where it is 
transmitted from the right rear wheel 14, and the left rear wheel 16, it becomes the almost same receiving 
reinforcement. When a receiving antenna 252 is attached in a point P2, as shown in drawing 28 , receiving 
reinforcement becomes large from the case where the direction at the time of being transmitted from the right- 
hand side rings 10 and 14 is transmitted from the left-hand side rings 12 and 16. Moreover, when a receiving 
antenna 254 is formed in a point P3, as shown in drawing 29 , receiving reinforcement becomes small at the 
order of the left front wheel 12, the right front wheel 10, the left rear wheel 16, and the right rear wheel 14. 
[0059] In addition, when forming two or more antennas, the thing for [ at least one ] the object for navigators, 
the object for broadcast reception, the object for cruise Contol (pair forward vehicle two ways), and road 
surface condition detection equipments (for pair road surfaces) of them can be used. In this case, the number of 
the receiving antennas only for tire condition detection can be reduced, and a cost cut can be aimed at. For 
example, as shown in drawing 30 , when a receiving set contains an antenna 250,252, the tire information 
processing section as reception equipment 78 is connected to both antennas 250,252, and the information 
processor 260 for [ other than the equipment for processing tire information (for example, cruise control) ] is 
connected to an antenna 252. An antenna 252 is an antenna of combination. 

[0060] A table 170,210 being an example to the last, and not asking it about a content and a value etc. can carry 
out this invention in the mode which performed various modification and amelioration to the above [the 
technical problem which invention tends to solve, a technical-problem solution means, and effectiveness] based 
on this contractor's besides the mode of a publication information. 
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^(0^^ir««{^*tt5KS'JW«i:*:«lffiBBB 
ir««*SjSM*lxfc*II^B*sfc^-5 0 «^tf. 

30 (3)ttCtllffiHlimB^I^ mJf£g{I^^(^ 

ettffii:(-S^5^r, fl9IS*:tt^ffiBtwB8ja-rsffiBH 
^Sft 98 £ 5 fc (O Xh Z> ( 1 ) * tt (2) 31 K fESc <^ 

fcKrt ^nfcium mm t mm^wi hntz^mmm t <n 

mzfitzi><Dxhz>t-rz>z tfrxz 5 0 /jt*5, 
^>J:9ii-r^>r ^t»T*#6 0 ^^^(^11. mffi^iHi^ 

5/? ^w-y««srisis-rst^T**>9. iteniffii 
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7 

t^»*lwtt, S{tttB£i^IKB&0m0EBtt* 89 

[0 0 0 7] (5)ffiTlES«3S«^>*< fcfc ioos« 

^t^EBMKB Sr-g" if (1 ) «ft ^ L (4) m<o t >tn^ 1 o 
(^IE«o^-firttlfi»»3SB. g«3SBtt* gffT^x 

li, 2oJ£*±cogjf r ^y-t<0 5 -h(D— a5<0fnj#S:WWj5 

r>^^Iiiei*Bi:<o**<it>-*«r*tf, »tb^ 
>^^fc«*©i^«Bfc«lin©*»ttBB«3ft J *to 

■«*r*3ErftftJ^BBB»B3l»Bi:IM-*ri: tt 

T\ lo^aSflHSB^&^-f -¥»«* s iSHS S^^ttffilw 



(5) 2003-306017 
#-firflMB*raMl-rsaS«»B*«tBi-Sri:^to 

(6)flljrfB$«3SB* s loeDSfiT^-^*-&^ flutes 

10 <khl o<oi£<f £K k «)«*tffiBH««:aEKi-6»» 
ffiBHffKJEKBi:* *OlB»ttBH«aE3H6B*:Hy«I 
■f-5K3Ei$fi«J»SP £ *^tf (5) IS (6) ^UiEtto 
#^fir««»1«6B. «*MftBBB»«3EKB«. g«T 

tf. mft^e-*) Sr^tft>o-e*>5 Q 4e**ffiBHttKJE 
jgBtt. K3EKB«W»«-J:oT, J: 5fc, * 

T^^^^o K3E«B««P»tt* MtffiBBBMII«tt 
KJEfflSr^tp (5) 3S*i ^ L (7) vfji** 1 o K15«W 

era siz-rzzk&m* 

(fiHrt*>-6^ % ttIsHElSHrtJwttBi"'6J: 5^»HS*tt6 

^ ^ ^ >T irtil ^i^fs * ix6 [pJ # t S« T yf ^ [6] # 

1 o(c|5® >f ir«ffift»ISB« 
(l 0)WEHaStt»K)E«^, MEgWT^-J-iiJHI 
KB^ otB»ttBH«^«H*g^«3EllS»^ < 
50 ^ t-*SrSeKi-6«Kffi**«K»*r*tf (8)«4fc 
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[0 0 0 8] (1 DttKSflrK>3fts. ISifr^gfsT^x 

Sr^tf (1) JJMtv^ U (4)^1 ^fti^ 1 odfsfw* -V 

(1 2)ffiE«l£<0g«T>'7 i -*-a^ MIB'>ft<^t)2o 
(c^lS UTS*** (1 1)*wSE*fcO 

*-<1r:RteflM»iSBo **-SE«^^-<^«ffiBi»K« 
ic^rii. 1gi&<ag{fx:^-*-a>*> loosnryf 

fa # #as«ss«a» *> * ^ft m^mm s ft # £ is** 

t^r^iaot, »#£ixfcg«Tv^fc::fcs^-T\ 
**<og«3ft*T?* W irW««ra»i-S r ^ Z t 

(i 3)*reET>^i8tRi£Ba s . i&os«7yftw 

•T^f^gS^rv^^iS^^tf (11)**fctt{1 
2)qHcgB*<o^-firttl8»»i6B, g«3*«fc:S<5^-C 

$ri^s^ < #asg«3Sfias/h § i Mt«u:s-s < ®^ j: 

9. ift«H5ifll«*:»«J:<*»-r5rt*s-eS5. « 



(6) 2003-306017 

(i 4)jwib*«js«^ auE^>*< tt2ooamis« 

(c*tJt LTRtt fefrfcfH*a>g«T>'x-*-*:S 

i-s**»fir>'7 t ^a«K«S:*tf(i)«*v>u(4)« 

ds**^S«T isT-Hb^m £ tttttf , * >f YAMS*** 

[0 0 0 9] (1 5)«rlEg«3S«dK «TfB'>fc<fcfc2 
ooaMttKll^#** s *i^*^K»t6*tfc^*< ^^2 

tbfc 1 ooSfS r >x"t-«r#tf (1)**W> L (14)3l<^> 

5H«^tt-5^-<-Vif« («tt) o»«36s»ae)fe*LSr4: 

ftttBoXquiii, «Atf, g«««#«l«0tta s 3*^g 

[ooio] a 6)«rEgffi3£«as % at<oSfi7yf 
*^fe*»og«r^^i3i>-cg«snfc^ 
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77 

(1)31*^ L (5)«, (7) JBftl^ L (15)^OV>-fn^ 1 o 

[ooii] (i 7)«rcnMi»K«iSB^. 

its ^fif ish me 

£tiz>m&\z&\,^x. rtt^oLt^-d^/j^ <t5 0 



(7) 4#Bfl 2003-306017 

72 

7^ as«3SB^^^ir«aoi^*^jci5tf-ai-^tf, * 

>f^««og«i*tf tit. 

[0 0 12] (l 9)**o*lio*^fcK»6ixfc«l 
WirRitfeftfcWflHSBfc***. tufa 

igltfcot, AtlBXIMflSBas* (a)mJiS^^-^(D 

ir«ffi««*^tf-iS^^^^««*S«-rSiS«3gB 

<o«-* ^ &i|Ht -T5g{f £SB 

»dii-6ii««»*ffl»Bi:. <e)*<Oii««*»ttia£ 
B«-J:o-c*lHSn^:iiftai*i:. SuiBSfE SBKjatt 
5 SMS* ^ irtif £ROgff ttffi £ Jz:S<J^TWSS*«offi 
B^B5S"TS«[Bli^iS^Si^i-S*^fi:fili^it# 

Bo *3Slw|B«o*-firtt1BftWISB^^^Ttt, gfs 
^^^^if ^ illicit ^ (cS<5i> r **&^>{4fig|5i 

T, *«t(tBHit««a»^«*tt4:lR)±S**ri:^ 

5r^r^T*^ 0 **^IE*0*-f ^««|ft»3gBJ-fe 

S2*#fljssB^. (c)#jrca»<oai«3£fio#*^6ai 

J»0 «Sn-6*-f ^««4:ftf8+-S*(I|gBfc. (d)^^S 
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mmmmmmmmt. (e)*trte^-f ^mbatitzmftm 
t<Dm<Dmmmmz&&+z>mmmm&thmwt. (f) 

ex. ttimmm&mmmmm<Di&mmmz£^zw& 

Mo *w^ML<D*j^vtm®w&mizi3^xi*, sit 
mm<n§:imn(D&tj:t>-r. mmmm^m^tixm^ 

* 4 ^mmmcvtmxsim £tiz>bnmbtzi\ c<d 
-60 mmmm<Dmt\^£ox, 

«ti»*:*3Emtf, mmmm&m<xi>m&iiLmf%mfii 

* fc. (D u (1 9) t >i s tt^{wisgc^smw^ 

»»t 5 m&ttf&mm^mMnn a 9) «s * 1* 
(20) ^cue®^* >f ir«iKft»3$«o ^inmrn b mim 
mb<Dm<DmmmmfcMm<D&miz£<>x&frz>o m*. 

li*iiS5-fe yfliiS m^fit b TtrrVtm b<D'Pte<bi>- 
-fer^l*-, ±TGt>f, jf5G-tr>-tf- % i!ut£Gir>-tf\ 3 



(8) 2003-306017 
(2 2)ffirEffl««*«aig«aK effi^jM-Lfcaa* 

gim-r-5$:pjm^aiaxsr^tf(i9)3g^v^L(2i)^t> 

fiiSB t OW^ii«ttll8tt«KO*3d»lx*:aift«- <t o T 
^:b5 0 r^oio^ttfcm^J Kite, g{a3$fi£ 

TXhZZb b<0'pt£< H-^<totim^^ 

tt*5. £<blc, iftflFOlffttd. K±*Pfliifi (vi 
CS) . »ai-^«*«ig*^?>»*r t^r-#^ 0 

(2 3)miBlk»»»K3E8«ds, WfE*«K«Jw*3lt5 

b. ifi^mmw^te tt 5 srn^g zm^-t h%L\tmm 

ih^ i: < ^ 1 1 o*r£tf (19) 514 v ^ L (22) 

L»^»*A«*>9. ft»tt*^a53E 
50 -5«ffi^e>ft»$ix4^tt!fi^5ESa6w t tt^ix 
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75 

3\ ««HH(i:J:ot, *«3*ft^*L<<ST-r-&»& 
[0 0 13] (2 4)«ft0!)«ti^»ir^Kl't&ttfc«« 

<8)§$fi£, «*^i9:*tfeixfc**«SS«i:«:^^ «FE 

»ss«-c*>ox, ttetMMii^, {*)ffim*^^<D w 
ttriBX^ffliasKd^ (c)meffftoaHtsii 

alalia £*l£>*>f ir<f*aft§:{rr5£fsgS 

(d)*w^*?Ttt«**ai-**fTttffi«ffl»ii 

*51^TI*, «|i<OS«[E^in||0!)S«[£EJ:9iC< 

HM*«fttt»*-<5 5. *fc, ifelslttttfcft 

ftoTttEEIrt*t«>ffl*EE^«<ft9, «y»ttffi^*3^T 
tt«a*fif*«B^*3»5J:9s IW§o3g«flEASjB5<fto 

©fl»BBiinM»ft*»-#-*Ci:3ft«-C#*. **«::E«i<D 

[0 0 14] (2 5)mrf5*Y -Wf$g^ *-fiT0>£»E 
ft*i-ffi»E«*fc*** ffiEM8#®l»»fS«J&#3£ 

ma\ WEffi«ffi««^*-j-g«Et2gj5jEo«{btt» 

»4r* tr (24) -f -tttttfeftSB. 



4#^2 003-306017 
76 

tf (24) qi* fcl* (25) 31 IdiSfifc >f irttlSBrtSJSlfc *0 
[0 0 15] 

2, *a«ii4 f 6^**siitv^. 

8j6Sf£«fc£*b5o «il0-l8li, *>f— ir 
£ ft^tf tK ^**Hl 8l*;^T*^<t 

»tsri*sfe5o ^$§1 o~i 8(cii. ^avetiSiti 

fflOKB2 0-2 *fr8^fi*H*ffl|««3 
[0016] *«^J^@ 2 0 ~ 2 8 «u R! U 

fct^tw^^ Mm o^m-r**iB«]ss«2 0 

Wft«fti-6o Miffifl3£« 2 0 ttu Mti oo^-rirco 
ffi«£Eft*Hii-effl*JE-fe^*3 4 fc, £*UE«ffl3S1B 
3 4^<toT«fflSixfe^«CJEft*i-2gftEEi»«ft*tf 

-*©#-firnr«iiftas«raa«r^^3 e -as 

co*>f ir««ftffr«i-S*-f irflMRff*»«3 

OTfc^ Aiti^SBKI*. &%L&±l"9-3 4t>mWt£tL 

twii«SiJff«^EttSixSc *JBB*HB^i^Xtt, ^ 
-f irflM8ffj«»«3 8 irigftrvx^3 6^(c J: 9 i£<t 
8t4 2ds»astiSo ft*** S«Etyf3 4tt, * 

[0 0 17] *-TirW«5 0tf:. H3fc*v|-J: |if) 
J8ff*&5 2, K8U1t«5 4 t gg«E»«5 6. 
tif$&6 0^£^fr o Bffl««5 2H ^-f^flmsOtf) 

l o-i 8fi/r|:^n#*^t<or*fcD, 
*ft»SUPlffift«*T-fc«»o f*^»«6 0tt, 

ammmw3 o<Dftffi&m-tmm m^r£. mmcom® 

So ^ -fir«« 5 0<Z5 5 *>^S«BE«« 5 6 ds*H«|g 
»«T**>5o *^«li£a2 Otwjo^T, ^lE-fe^^S 
4tcJ:oT, o^)^-f ir^2g«tffids«aSix. 

wttWSixfe2Sftffi. 4 0(cE»*ixfclKgiJ«ff 

KS<5^r*-firtit»5 o^^^tlfiMg!3 8i: 
®i7y7t3 6^^i^i^nSo * 
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77 

[0018] itf*«£B 3 0 f4, SSSflJ^fi 20-28 
Btil«J&*#i£fi7 4££*fr 0 §{f£l@7 0f4, gftT 

14. 0 4l^ti 2i^dfp]#j6ss*6ffl«ror^ 

rt8 0-8 8^o 7yrt8 0-86ll IzfKO 
twill 0. &ffifl|l 2. Mil 4, 6<Di£ 

[0019] SftftkaBSB 78(1 13 5 t^i- J: 5 

^^/w^tosasi io, tttiffisi i 2, ^mflttKtts 

»1 14, 7^U^M®116, ^ v^v^&gfll 
1 8^£*tf 0 ^f7yrt7 6{d*3^TS:fa$nfci^ 

«**«3#f?fo*v 7-fW«lSlife»l:, L#t> 
lti:ittt-*-*r ilcfcoT^-f i^WbatftT, Xltffi 
«««1MMSB7 4^tt»Sft6. **fc*»w*3^T 
14, g{f^@7 orisi«j^fc:*£fcTK*+?>iXs fifT 

yrt8 0-8 8i5|)itlT, "T 3$l#8 ^igfg 1 30 

o-i 8^»Sr^ffifilwKite>tL-Cv>SfettT-#i* 
l\ S« 7yrt8 0 — 8 8 SAflrflUfiaStt 7 8 £ 

— 7«)«atf**^«:ite>^-6« **s, ^f/>ft7 o 

14. «8ft<Dg« Tl/'r-rs 0-8 8 £*fr<b<£>T-£>£ 
ftt^ottJ:<, *3f4Ppl*>*l\, fcfcU 40 

k^mttev, gfsr^-j-s o-8 8 t&mt&mm 

[0 0 2 0] =i^f^- 

o (gMigi7 8) , *pf^B»«rttaii-««:pre 

fltStttUSB 13 2, 10, 12, 14, 1 6 <D 



4#§3 2003-306017 
75 

atsns tit 7 2^gj^$tts 0 ^h&b 

^>(ttti5 0l:l^^, #>f 

«£*xfc*-<ir««5 ocog{t«ffiJ-S^^r#*lli 
0-1 8 £*t,S 0 $111^^ 

ir««5 0^ tstrfii 0. &Mflli 2, «tMti 4, 

[0 0 2 1] *«ffiBfff^#KB 7 4 Kf4, fg 1 fg« 
^140, 3S2fEttS|5 1 4 2***4*1,5. JBlffittSRl 
4 0f£f4. H7070'-ft- bT^£*x5*$&ft:fifS 

Kffi*»^o^?A»«*Bt0^n^^A*^«^**X 
T^5o *2 8Bl*95 1 4 2KI4. **firtil«5 0 

^***x5KSU««t, *©^>TirnM«* s aS«Sixfca6 

T-7/Hk2tiXs iatt**tT^5^T*>5. *2fE« 

[0022] in 1 0 tc^-r j: 5 1-. ttfris 1 0 <a*ti«i 
^B2 ofrb** ^mm&mm s*u 

tc x j)M!|£ IT^tS 1 0-1 8^6*4. mWMz*'fir 
«»dSttl&S*x6^^^*^fc«). lt(7)§fI7yft 
8 0 — 8 8 W 5 "btSHig^^ ^ ^$7 yf t li^F 
FflwiBi8lcffot«ftt5o CTxl^ HI 1 1 tw^-TJ: 5 

1 2 a*t>*^ $*x5»-&^«, gfir^-r 
-^8 0^*3ft-5gfi36ft^>* < ^ofcSt-s SffT> 
^8 2^*3»t-5S«aff^#<*5 0 Lfc^oT. 

[0 0 2 3] »^Kfi 7 2 14, HI 6 5 x> 

^/l/- 1 5 0^r*tfo ^ErOv^^^^U— l 5 014, ^S- 
10-18 IZLttfe-t 5«^ffi 1 5 2-1 6 0 ^KJ-t 

[0 0 2 4] **lBBtl^'*3lf^rf4. 1S»^>Sft^V^ 
t8 0-8 8ii)iflClK$nt (ffl7yrt«^) 
m^^^tT) , ^^M^f:tlI7yftl:io^t^ 
ir««^«ft3ft«^tftttl**x*. ^tx, S«iS«^. 

-f ir««^ai« S*x5*lt^»3fe**x5o ^fl^H 

^SS^SS(w*o^T<4, g«»«ttta»l 4 6liJ:oTtt 

[0 0 2 5] HI7^)^d-^^— hT'i^ix^fSM 
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19 

^3Lfiz>mmm>w&zfn,z><> s 2 lessor* -r^x 

0§lf7yft8 0-8 8Ko^Tg«»fi, BK84W«l 

^8 0-8 8lCOl^T*«Sft*«**lHSnfc»*^ 
ll x S3HioVNT, &§67yft8 0-8 8<OSfi5S 

[0 0 2 6] S5i^l/^ t-<TOi©10-18lr 
M««fc»ffiB««** s * IS 2 12tgg|5 1 4 2 fc-*"Cte 

2fEtt9il 4 2 (3L«r^:^|E«aFtt*^»#lftx. fettle 

[0 0 2 7] glsflyHwO^TIi, |g) 8 C0 77 ^-y — 
S2 ll^^T, l#@<7)g{f X>-^ (#J 
„ §«7yft8 0) #iSiR£*u & 4 — 
t»£tiZ>o S 2 2, 2 3lc*3t^C\ KSfiFBB^na, gfi 

a^as#aj£*bSo &7£mm&m&-tz>k. S2 4(^ 

t>T, BSS'J««* J W^ii*ix. S2 5IZ*5^T. 2#g 
©S<I7>'Tt (^I7yrt8 2) ^ii^^n^o ^ 

Sf7yrt8 4) , 4#gcDg{gr (g*IT 

yft8 6) % 5f Ko§j|7yft (§lf7y7t8 

8) ^«IS(wil«$tL-5o 
[0 0 2 8] **S, r0»£0R£BMDtt. 
ttflglcis^T, *lt*siiaCr*J:9*i'^*IBi:'f"Sr 

B««£ft»i-*<Olw«r*#fH&ffi< r 
Tl^P^C:, f^T^I7yTt8 0-8 8^tilf 

tiMRZthzxiiz-tzzkfcxzZo ttc. rsb#m 



(11) &ffl2 003-306017 

20 

'&&mzfcZX8:$Z>'ZI&<DE:£k UTt>«t^ 0 £ <b 
fc, *|WfcB««*»^n^7.*tt* -f^r>3^ 
>f yf^ON^ffil^^t, ^fc^fcfcixfcRS^fHS 

#$gt *)®kithtixfrh im&w k mmm k vmss 

f F&m\zhzm&\z}s\>^xi>mm{iLwmm&j&n^z 
ftttittta-rscts&s-e*. g{&SB£aHtSB£om 

2/7 [0 0 2 9] ^EE^ad^n^^A^^-r^o-^-V- 

f^^mmi&iBZivZk. S 5 2, 5 3i:^T, K 

^JE^RSJE^TT**>5^^5^ s *»J^$ix-5o R^ffi 

#^ir-rsrir^-e#5o ffi*ffiiSR3effiaT-C*>6» 
^\zn, S 5 5, 5 6C^^T, glf Lfc^^rfff^lC 

£Mg^vt\ *0£«EE*SR£JE«T^*l§^ffiBtf 

6 0 ^ttrltl 0 ^*H^ggftEEd s R3£lE£ATr 

5 l^fci^Ttt, gf&SSS^R^ssftjyi^^^irWft 
jftsg« S ftfc36»5*^WS $ RJ6»«ei±*>g«3a 
gO^>f ^ItSdSgft^^fc^g-JdRgoTS 5 2^^ 

Ttt, ^iMr^-f-B 0 — 8 8ld;fctt5gif3&g£>fi 

ffi<^*SRffffiJ:9(Sv^t^*Ul*lxfcS^^ Sie 

{f7yft8 0-8 8^ ^frO^lC^S-r^fi®^ 
R*te>JxSte»t-Ctt*ir>. *<Dtz?>. iS*j»^)ftSS:ffi 

HiSfff^^fi 7 4 ^ S 1 (S2 1, 2 5) ^rfEigi- 

50 «»»^o^7ASrSEtSr*ffl», SHf-T6»»«Hcj: 
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[0 0 3 0) **5, ±G3»Dgttlw£l^Ttt« -f^xw 

tiZ><DT~Uft<, ^@&#£;ft,fc*ltoteBi::o^Tco 

t\ ^117^7^8 0-8 Sl^lt**^ 

fc ^ >f 1r flWR#a*« $ *L**«ft4>ttB 

fc *lftteB o Htt # ^ - ^/Wk * tit « l IE« ax 

1 4 0Cli5tii£;ft,6o ^^f-^/H 7 0(D-^i 1 

2 Cl^-To 

[0031] i^om i o \ZTjk-r± b t-x r 8 o 

S12, Mil 4, 16, ^^T^ir 1 8<£> 

Ii:$flM^h$<*^ W7yft8 2, 84, 
8 6, 8 8^*5lt^gfBSfiffil-ot>TtffilRlttra^"C*> 

ttl-LXtx €-*P§l 0 — 1 

■¥it#^i^I$tL^^^§ftTV^^-8 0-8 8^ 

< . *n 10-16^1 [Hite-r^ wos« 

5ii7yrt7 oi^snsig^gfiTvx^s o- 
8 8^1$, l (s]fitSH<o51I3IS<o?ta 

fit, *«3^$M&flW'>fc< Hio[:l^>t«fi 

B««#flx» sit* ct ^ k-t* r t ^T-# S 0 

[0 0 3 2] «x.tf % ±ffiHft»ffil-*JV^-Ctt % SfiSS 

^^§ff7yft^^ix/c^i:, ^^{17 
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fflU g«&g#*K b*U X-^/H 7 

[0 0 3 3] *«SffiBBiiSfSa^. ^I7yrt 

SS7yft8 0-8 8^ fH^igSgMCT* 
lo^gfir^^l^lt^gfi&gas. 4>*< 

[0 0 3 4] HI 1 3 iw^i-*||ffl:fl««Bl»^n ^7 A 
^t7o-ft- H£*3l^T. S 7 lfciot>-C, 

ftt>thZ> 0 -T^<X (D&iaT >-^-r 8 0 — 8 8lCo^t(7) 
20 M^^^T Lfc#^te, S7 3I^Pt, T^-^/H 
7 0(O^^ltg$tb5 o ^tt, 7^— ^/H 7 OidiElg 

WttiSUffiBWWir^^fifrtfen^ njtftf. S« 
r>-^^8 o^istt-5$«Sfiff»*d5c2-c3 I gltr 

^*?-8 2<Z)g{l&g#*;5SC0— C1-C*>?K £TFs g 
{|7yrt8 4, 8 6, 8 8 (D^tl^tl^jrStf 5gfl& 
S^^^^^t^C8— C9. C4— C5. C4— C5T*fe5 

s^ictt, i 4 ^mm*mtMt$tiz#;Mv 

[0 0 3 5] @ 1 4i:/rt7o-ft- h 

ir^-T «t 5 ICfTfrtLSo S 1 0 2 Ir^^T^^^ 

astt. s i o 3tc*5^x, «to*:«3sa[^j6i:T«tti 

«fBB (K^r«1) * s *S$*L«5o S 1 0 4, 10 Slcis 

ix5« «ta«FBadsaiaLfe«t3: % sio6, 107^*3 

ft8'0-8 8<0lO^ tfiMtRt^SmKft 

^a7yrt«^i^/) 0 *<ntztb. 

[0036] nefc, SR^fL/hSftrvx't-^^^rS 
«5fiff»**sBi»SiL-6Slw % Kffii]««t9:|Witfi4:*s 

50 mm&mmzti%&m<D{iLm&t>frzfabx~hz 0 z<o 
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ft S LA»U RifenMOrtu Ml* 

|:UTtJ:V\ ^<OS^lwttx S 2 6lC*5»t-6*J^N 

ooi^l:, S l 0 4KjR£ft*J: 5«-i*ntfJ:i\ * 
fc> S 1 0 2li*5V^Ttt. -r^TO^OlHl^g^^ 

d5t?#.-5 0 Sbfc:* Sl02l:fePTIl »«S*l5S 

*w©*(¥tt»ci8oTS7 lawsjttfaFns 
[0037] £ bid, ^tfiiBNE-rsmasAft&o 

So 

[0 0 3 8] IU1 5(D$iBffii©#^D^7A^t7 
n-^ir— MwfclrVC. S 1 5 1 i^*5V^T*(ft3«ffi^K 

v>Tli. $:|§1 0-1 6«Lti^JK®t'$®fii 

s i 5 2«r*5^r, Sii^^ff^n 
(ft*Kn«A i i) hi 4^^n 

-ft-Kosi0 6^|l:, ft*KM«AI*s* 
afrb*t6<0"Cfc*. S 1 5 3fcl3fr^C\ t-<tO§{f7 
^x^-Jco^r*^ffij«BA I ds«i»SJx)t** if 5***s 

A I as#fc£>;h,fc»&twfi* S 1 5 4 l£*5l*T. 
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[0 0 3 9] *HlS?gffi{w*5^T«. #S*S|ft 

fttt&B&&s»*iti 8toiB©raitt, tt^s« 

70 ttl 0-1 6 i:OB|olB«J:9ftif^*s»ia-e*>*. * 

hmmtstizm irw*og«3ue«&4><tis 1 o-i 

til 8*>bai«*ixfc^>fir««-e*>e^if536***U 
t5ri^^5 o «*.tf. RjeB#M0>IB*>S«Ji«tf> 

i\ R*PWBOlB©ft«!Wo^-^4rl»ttfc*WIS 
[0 0 4 0] $b(r N Sff^Cigo'^T, «£iJ1««£«: 

IBttStbSr ^^*-6o il6(D7P-f-r-h^Sl 
7 lCl^T. SfS«tS*5tT^tt, S 1 7 2{Cio^^T, 

«Wc*3^rtt5-e*>D, 4o^i$ftio-i6t 

lO©#3S#*(il 8 £<0<&gPC*>S 0 £ORj£»l*g 
«T^^<0«R-et*>-6. S«fi»«*SR^tt£JL±T 
*>*U*. S 1 7 3fc*5I^T* f-V^iJ ^[HlftasRSlH] 

40 aSR36ERfc*Lfc»*fc«U S 1 7 4t^^^T. SIS 

*T-fe-5o ftLfc»fr^ll. S175C 

*ib\ *JOt*IRlci3i^Ttt, s l 7 l Z&itte 

[00 4 1 ] ^fc. ^I3£iE2 0 0(1, Bi 7(c^i-J: 



-13- 



25 

2 0 2&\B&£ J £Z>mW)*:'-* 2 0 4 b &-£tri><o k1r 

6^-^2 0 4, : t-^$lMi2 0 6fllJ:oT7V 
-T5o §)f T yf 1 2 0 2 1 5 C i il J: o T§ 

{fr>-7 L ^-2 o 2^isjtds«jEStta Q §{f t^-j-2 

0 2^fpj#<o«:«i o~l 8tc:*tr5ffi*tffiilBB«^ 
^S^tp^fnj) li. W§(l7yrt2 0 2«oT 

[ 0 0 4 2 ] ^^ffiU^io^T, §{17^^2 0 2 

g^/h$t^li*#i^J:^ff7yft2 0 2ca 
®mM&fc'b£< ZtiZ><DXh9^ &&<n\Blfem&&± 
#<-ct>/j>£<-tt>* Sif7yft2 0 2(aox$fi 

tf. Hi 8l^5*i-J:5K:* *:«[*silHlte-rsWf3:*5V^ 

Z£o\z-fZ>z k&XZZo »lE»»l4 0l:tt, m 

1 2 <DT — y/l' 17 0 Oftfr 9 tw, il 9 <DT — Zf/^ 2 

1 0^IE«$tt5o 1 Ot^^T, fl§7y 

ftStKfBl-fc^Ttiu g« 7yft2 0 2(7)teie^S^ 
ttCtfoX^IMft B0~B9£T-^-r<5o 

Tg§fegim^^*:«iffiS1S# teHMfti 2) i d***rt?f+rt- 

[0 0 4 3] HI2 o^Sftr^-MsHE^e-^sywi^o 
^^A^r^i-^a-^^— h^^-To S20 1(:^^ 

itWjBKfcSS^iai, S 20 2(Cio^T, EME* — * 

2 0 4ds^*5)^*5)bixfeK3ea«vOT-lHHteS-ere>tt 
So tilCMLX, ^tT«S§lCfo6»^tC*l, S2 0 3 
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0 4i-iot>T. Ksa«vA-eEHBS-fre>*t, susses 

#Rje*«J:0/hS^»*fctt* S2 0 5l:fci/^ R 
^MvBXIig^^bn^ R£SgVBteR3£3ggV 

t>, Sfiryrt2 o 2^v>T*S<oiiiig^<oS{i 

70 ^7 P o^7A^^-f-|H2 0tf>:7o — — hOS 2 0 
4, 2 0 5&fEtt-rsSfc8\ *fr*-^aJ»*«^J:9SS« 

tt. g«7yft2 0 2<OlHlGSS^2^iSiT-9]!3lftx. 

i: r & «b tt 0 Xr El £ £ * h tl Z> X b I - i" 6 r 

[0 0 4 4] ^^{-. ^fI7yrt2 0 2 tf>[5](Be£j&s 
20 R^ST-lHlG$^r^iT;T^5>«ffii-*5V>T> jW$&fi 

tti^ii. »«oig(Eje«^*tUT, tlf7yft2 o 
2 0[Htea«*s#.i-^5r4:JrjBS-r5ri:*s*^ 0 -t 

ft2 0 2 olSMEaaAS/hS < £2x£o HI 2 l ^7 p - 

^$>feibhntz&fem%m^nft£tiz>* s 2 2 1 1:1*5 

^tb/L^i^li. S 2 2 2^*3^T, ii»^R«3SffV 
OTlHl$s£-^ibtU m&XZKfrotim&lzrX, S2 2 

3tC*D^T. ^ttiU/hSt^R^jSffVc-eiHHES*^ 
tlZo *mMJ&1R\Zis^Xtts *-«J»8t2 0 6O 

s<tr>x^iHite^g^7 p o^7A^^'riii2 ico^ 

[0 0 4 5] £/c> ±ISHJS^ffi(w*5^Tli, ^Sffi© 

^17 0, 2 0 0^1i, *:«(SHBIiHffao8i# 

z> 0 m2 2(D?v-^*- hxm$tiz>m&mm&my 

50 a?7M*^ftl£&bfrtzt&7£tifffimzm?r ^ix6 0 S 
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a>ofc»^lwll. S 2 5 2l:^T, Brt»ffi«#KJE$ 

tSC^^#-5o £ <bl^ 1 2U::fctt**«W 

[0 0 4 6] *fc % *iaffill«««r*»<pBHc*5tt5 + 

££>l^ f-^/H 7 0^2 1 0OL#Pl^It-5 
l 8 «A&<0K»*ft 10-16M 

[0 0 4 7) £XO»*i*5fc»ffi«li, ±» 
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tLft. &9tm®M*&:*>x&^x. mftmm^'&oxm 

[0 0 4 8] SbR §{g:g@7 0, 2 0 0 £i^f§£M 

JO R** 09;ttf, i£<l3£g4 2 ^gff^f 7 

(cfiBS^<D»'& X r> > §<f3£@ 7 0 K*5tt£§{f3£g;6s 

^Tlt VffifltftttWSII 1 3 2^ i&fffh ®££h 
©it5r^s-CS5. *W*^U3S«l 3 2fcJ;o 

7 oog^tB^RSttlB^OjBv^tsnfc**) I- 
50 tt, t^-^Vh 7 0. 21 O^SfsM^^t^^fi 

[0 0 4 9] *W«*#j*:L#v^«8E3E^o^7A*:* 
i-@2 3(07n-ft- {^iol>T. 

tt. S 2 6 2tC^t>X. L#^ffl (^J^M) J&SRJMft: 

■efcs. Lt^ttrt. a««»<oa««-rti:i:T8t 
a«««*sRS«HBJ:9«^»&^«. ^fiMtS^o 

[oo5o] ^^c. aftxttfi* *Pso**o«»ts 

50 i:©tt*ttt«H«^tt*>*«:«), 2HtKB4 2*»&]£{B 
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#^«^3jsn6 0 ^£4(::J:oTg{12£®7 o£i£{f 
2 t(D WW** < ft o I- <i L # I 

Bis mm&mk*)mzfrz»&* \,^& 

iril *P^£»^X<tfc*#<ft*. rtoa&Kf*. 

[00 5 1] *W<0g?*tt. 0-16 

IK ^HGir^lK fflfSGIr^tK $iJib*j&m3£®. KU 
X-#^>o HI 2 4 07 d - ft - M:*5(t ^ S 2 8 1 

T*&5o lZ&7k¥-Vtm\Z&>Z>m&ia'X. S 2 8 3l:^> 
ttKAttKI 7 4 OS 2 8 1 SrE«-T6ffl^ SlfTf * 
[00 5 2] ft4b\ b# ^ffl«:ffl«ttllK^aSJcjC Cfc 
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2 0 2*rR****3tENB**T, |pJ#jMHESix* J: 
[0 0 5 3] SOt&effffltiU *W<0*fT#tti: 

«t§<oT^^, *y«i«ffi^*>5»di-tt, nil 

70 0, 1 2 0gg*JE#iB< ^otlSl 4, 16©S«E 
*lll^lt©ffl«ffiAS!«< ftoTS^rtli«ffi^^«< 
60 ^THw«^fw*3iNTt>ffi«ffids«{kLftt^ 

(oMfrvtmte. Mftttmmmmm\z£<>x&mi!tiz><D 

XibZiiK *jt**ffi»2:*5^T«. XPHSMftttMl 

[0 0 5 4] i2 5(D$S}|£Ht«|7 p P^7^^ 
-f-^u-^- hOS 3 0 1 |C*5^T, #*§<0*®Ogg 
SUEj&stftttJStL, S30 2tC*3^X, »2fE« 
ffil 4 2t3LKgim«tS:«fflr««*i:dS|S«$n-C^'5 
^5*^s*]^StbSo K«£ftT^S»&Ktt* S3 0 
3£Xm*n?TZtiZ>Z- ir«ftl\ IE*SixT^ft^»^ 
S 3 0 3tcioV>r N Wil+^ofillel+T'fe^^ 

ftofe^3ftSjBElHl^«-CfcS^3FttT. ^EE^ig<ft 0 

fc03ftsiHiirt*|-e*>-5 ^ £tiz>o s 3 0 5 irio^xfijii) 

S«ffi^S5<ftofe^d5«HiT*«>S^$ixT, ^ftffids 
fi< ftofc<O^S(t"C«)Si: SttSo S 30 4, 3 0 6 
(DtSRlzm^^x . S 3 0 7{cio^T, 

[0055] ftio. ^ffij+jc^/E^s<ft5^^*i 

x£z> 0 tat. ^mrn^i stfrnrnztix^te^mG 
&ttt&fmi&t\zm^x*mLmmm*9i 

50 -TJUiJs^T tS»fiE* s iSu^o<:(S3&5S(t^M!lHlrt« 
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[0 0 5 6] ft*5, SfS3$«7 0tt. »»<D/u-:7fcR 
lhft:b*>, g<IKI 7 0 ^S^S<g 7 yf 1 8 0 - 8 

*»lcRtt-5 nSt^T^-J- 
3&i^T ^t 1 T'h o T t HWB^ffi It £ tt 5 M^n I- 

^-firflMS^iSfS ^ixTt, Sit tttB**H Cirft* - £ 
#ftVM&-c*>9. *<Dg:mtf;m\zm^X*'( irflMW* 

[0 0 5 7] ^f7yrt2 5 0«WiS 

L (jRG«rl»<) -b ffilPl) lcR*tixtf, 

hu HT^ 5 3§ T-*> 5 fr<D m « Sr 5 r £ # T? 
Sfl7yft2 5 2taW»M (*G 

± P2) KRittxtf, *«m-e*>-5**«H 

2 5 4 £*ftJEA#<Offi«c P3) KRtfixtf, 

4®#>Jr^&g^^f-r5w^^T*#5o fcfcU 

fc#-C#S. §mT^7^£2o£LhRf*6»& 
Iwtt.ffitBPl. P 2<DW*^Rttrfil\ c^te>^S 

T-#^ 0 4fc. -t^*&Offi«<offiS^ffi«^2o£jl±R 

[00 5 8] ^xll 1112 7-2 9^^1-^-^^^ 
1 IStSSfl 1 4 0(c^#i2lgr£;ft6J: 9lwi-5 0 ^I7> 
Tt2 5 0, 2 5 2, 2 5 4 <OSfI5Sff li % gjfTyf 
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52 

K*t*s*ft1"ixtf, *j&>tt±K«i#;*# < ft 0 fc£ 
fc fclB Cleft*. ^fftlllTt), Mff7>rt2 5 

o, 252, 2 5 4<D%m&&te^!bmmm^£*)&tb 

Xts< ^tfrX$Z 0 m 2 7 1^1- <fc 5 (-> g<fT>"r 

t2 5 o^fep i icftof+ttfeftixff, e> 

1 4^6aHSS^fc»-&t&«*ll 6^e>iHfs$tLfc^ 
a' bX~i>* ISf^CgflgigKftSo Sfl7V7t2 5 

2 P 2 5 ttft btitcWt^te. HI 2 8 1^1" <£ 

51^*^10, i 4^hmm£titzWr£(DjjfriEm 

fin, i 6^biHfi 

ft5o §:ff T>T-f-2 5 4#,&P 3lr^*t^,ix/c 

Shfrfcitt* 0 2 9K*H~J: ^$112, *8irtfti 
0, t«Hi6, *««H 4^«H^g«5Wf3&s^S<ft 

[0 0 5 9] ft£>, r^-^**»R#t-6»^l::tt, * 

0 3 OJ^-TJ: 51-, §<Igl^ryr 
t2 5 0, 2 5 24r$tf»^^*5^T. M^^T^t^^ 
2 5 0, 2 5 2III1 SjfMlM7 8^lT^-ft 

V hn-/UfflOi»«#y!3£«2 6 OdSjKJftSttSo 7V 
^•^-2 5 2liJtffl07 >"^-^ft(7)T^5o 

[0 0 6 0)t-/;H7 0, 2 1 0lifc< ^T*-^'JT- 
£>9. ffi^lco^TJiPp^^ft^^ ^<7)tes 

Wl*. WIS (*Wj5 5 »*UJ: 5 irtiSa ^JS#*^ 

^ti^ofi, &&&m\.tzi&mx~nm~fz>z t&x 

^o [EI®^)lBi*fttt^] 

So 

[IU3] ^-f ir«««r«tS:»**i-H-e*>5. 

[04] ±ffi^-<^tttta»3S«lc«*ix6g«JS«Sr 

[05] ±fE5«^e^>^ci .^0tM, 
[06] ±IE^-f -ytttt*f»»Wc***t5«*iSS««r 
50 ft^WC^tBtfcS, 
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[0 7] ±IB»llElt«B^E«Sixfc*ltttlt*«*» 
[i8] ±«B*(iffi«««*»^D^^A^-»*:*"r 
[B9] ±EKlE*ffl^E1t*ixfcffiSWE*ai^o^ 
[Bio] Sftr^^^^gflSftSoSJft^ttttSr^r 

0"C*>£ O 

[Hi l] Sflrr>^-*-©S«iME«)Wb©S"J«>*«*: 

[Hi 2] **M<DSij<o-|iffijKteT-*>S^>fir«ffifli 
ftWoRl Eiift^EltSttfcSMllW^-^fc* 

[hi 3] ±EJSiE«a^E*snfc«iffi«««» 

[HI 4] ±EWWt««*BH»^n^9A©-tttr*E 

[Hi 5] ±E*lE*»(-Ett*^9J^Wtfit«« 

[Hi 6] ±EJBlE*»-E**ix*:*6^»J^«l 

[Hi 7] **Wog'J<o— Slffijgffi-CfcS^-firttffiBi 

[His] ±E»«|6B«>^^irflMM:«lWIB*«« 

[Hi 9] ±E^-f ir*tt»»*«^JBiE1«»l-Ett 

[02 0] iESBlElta^ElSStLfcrv^^lHWEJS 

[121] iEJBlEHEW^EIiSttfcS'Jwr^-Mel 

[122] 4gBnos fc«M©— Hffi»«-e*>s*>f ir 
#ffi*»3£«tf>jS l E«»i:E1**ttfc*»«tiae3E^ 

[H2 3] #»W©*J«>— jMK*«-e*>6^-f ir*HB» 



J4 



10 



20 



30 



»iS«^*lE1iWwE«*ixfc«»»(SL*v«3E 

[02 4] *»9BO*fe«CglJfl!>-JllS*tt-e*>**-f -\r 
J*ffitt»i£«<oS5 l Ette&i-EB Slxfc»*»J6 L # ^ 

[02 5] *&9i<Dft\<D—mi&Jei&X~ ^ttffiBl 

HSIlotBi Ett«lcEtt$ttfcMtffiBfll«RM^° 

^7Aitt7P-ft- hT*£>6 0 

[02 6] *5ieB<o$e>(wgiJ^-|tS?gffiT-fc6^^ir 

So 

[02 7] ±E^^ir«ttBt»SS«olBiE««^E1» 

[02 8] ±E*lE1»«fcE«S*T,fcS«SMey-^ 

[02 9] JiE«5lE1t*wElt*ixfcS«3ft«T— ^ 

[03 0] ±E5tflrSE«*r«E*ttfc^i-HT*>6. 
[«F#<0ffiW] 
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